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RESULTS  OF  SPIRIT  LEVELING  IN  ARIZONA,  ISOPTO 

1909  INCLUSIVE.  ••: 


K.  B.  Marsuall,  Chief  Geographer. 


INTRODUCTION. 

Scope  of  the  work, — All  results  of  spirit  leveling  in  Arizona  pre- 
viously  published  by  the  United  States  Geological  Survey  and  all  the 
results  of  later  work  are  included  in  this  report^  rearranged  by 
quadrangles.  The  elevations  are  based  on  preliminary  heights  of 
bench  marks  along  the  precise  level  line  of  the  Coast  and  Geodetic 
Survey  from  San  Diego,  CaL,  via  Meilen  and  Flagstaff,  Ariz.,  to 
Albuquerque,  N.  Mex.,  and  on  the  precise  line  of  the  United  States 
Geological  Survey  between  Yuma,  Ariz.,  and  the  Arizona-New 
Mexico  line. 

Personnel. — ^The  field  work  previous  to  1903  was  done  under  the 
general  direction  of  R.  U.  Goode,  geographer ;  that  f or  1903  to  1906, 
inclusive,  under  E.  M.  Douglas,  geographer;  that  for  1907  under 
R.  B.  Marshall,  geographer;  and  the  later  work  under  T.  G.  Gerdine, 
geographer,  under  the  general  direction  of  R.  B.  Marshall,  chief 
geographer.  The  names  of  the  various  levelmen  are  given  in  the 
introduction  to  each  list.  The  office  work  of  computation,  adjust- 
ment,  and  preparation  of  lists  was  done  mainly  by  S.  S.  Gannett, 
geographer,  and  D.  H.  Baldwin,  topographer,  and  since  1907  under 
the  general  direction  of  E.  M.  Douglas,  geographer. 

Cla8siflcation.'r--The  elevations  are  classified  as  precise  or  primary 
according  to  the  methods  employed  in  their  determination.  For 
precise  level  lines  Instruments  and  rods  of  the  highest  grade  are  used, 
each  line  is  run  both  forward  and  backward,  and  every  precaution  is 
taken  to  guard  against  error.  The  allowable  divergence  between  the 
forward  and  the  backward  lines  in  feet  is  represented  by  the  formula 
0.017  VD,  in  which  D  is  the  distance  in  miles  between  bench  marks. 
For  primary  lines  Standard  Y  levels  are  used ;  lines  are  run  in  cir- 
cuits  or  are  closed  on  precise  lines,  with  an  allowable  closing  error  in 

feet  represented  by  0.05  VD?  i^  which  D  is  the  length  of  the  circuit 
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in  miles,  sufficient  care  beii\^'"grveii  to  the  work  to  maintain  this 
Standard.  For  levels.  ö£/i)^tli  classes  careful  office  adjustments  are 
made,  the  small  ou>9tim>j[mg  errors  being  distributed  over  the  lines. 

Bench  mar^.v^Jhfe  Standard  bench  marks  are  of  two  forms.  The 
first  forift  is  Ot/sitcular  bronze  or  aluminum  tablet  {C  and  £*,  PL  I), 
3|  in^l^s  in  diameter  and  one-quarter  inch  tlück,  having  a  3-inch 
stemVJvKich  is  cemented  in  a  drill  hole  in  solid  rock  in  the  wall  of 
.  -,  :  sqme  public  building,  a  bridge  abutment,  or  other  substantial  masonry 
•. :  *:•»  •structure.  The  second  form  (F,  PL  I),  used  where  masonry  or  rock 
is  not  available,  consists  of  a  hoUow  wrought-iron  post  3^  inches  in 
outer  diameter  and  4  feet  in  length.  The  bottom  is  spread  out  to  a 
width  of  10  inches  in  order  to  give  a  firm  bearing  on  the  earth.  A 
bronze  or  aluminum-bronze  cap  is  riveted  over  the  top  of  the  post, 
which  is  set  about  3  feet  in  the  ground.  A  third  style  of  bench  mark 
with  abbreviated  lettering  {B  and  Z>,  PL  I)  is  used  for  unimportant 
points.  This  consists  of  a  special  copper  nail  IJ  inches  in  length 
driven  through  a  copper  washer  seven-eighths  inch  in  diameter.  The 
tablets  as  well  as  the  caps  on  the  iron  posts  are  appropriately  lettered, 
and  where  States  have  cooperated  in  the  work  the  fact  of  such  Coop- 
eration is  indicated  by  the  addition  of  the  State  name  {G^  PL  I). 

The  numbers  stamped  on  the  bench  marks  described  in  the  follow- 
ing  pages  represent  the  elevations  to  the  nearest  foot  as  determined 
by  the  levelman.  These  numbers  are  stamped  with  /^-inch  steel  dies 
on  the  tablets  or  post  caps  to  the  left  of  the  word  "  feet."  Tlie 
office  adjustment  of  the  notes  and  the  reduction  to  mean  sea-level 
datom  may  so  change  some  of  the  figures  that  the  original  markings 
are  1  or  2  feet  in  error.  It  is  assumed  that  engineers  and  others  who 
have  occasion  to  use  the  bench-mark  elevations  will  apply  to  tho 
Director  of  the  United  States  Geological  Survey,  at  Washington, 
D.  C,  for  the  adjusted  values,  and  will  use  the  markings  as  identifi- 
cations  numbers  onlv. 

Datum, — All  United  States  Geological  Survey  elevations  are  re- 
ferred  to  mean  sea  level,  which  is  the  level  that  the  sea  would  assume 
if  the  influence  of  winds  and  tides  were  eliminated.  This  level  is  not 
the  elevation  determined  from  the  mean  of  the  highest  and  the  lowest 
tides,  nor  is  it  the  half  sum  of  the  mean  of  all  the  high  tides  and  the 
mean  of  all  the  low  tides,  which  is  called  the  half-tide  level.  Mean 
sea  level  is  the  average  height  of  the  water ^  all  stages  of  the  tide  being 
considered.'  It  is  determined  from  observations  made  by  means  of 
tidal  gages  placed  at  stations  where  local  conditions,  such  as  long, 
narrow  bays,  rivers,  and  like  features,  will  not  affect  the  height  of 
the  water.  To  obtain  even  approximately  correct  results  these  obser- 
vations must  extend  over  at  least  one  lunar  month,  and  if  accuracy 
is  desired  they  must  extend  over  several  years.  At  ocean  stations  the 
half-tide  level  and  the  mean  sea  level  usually  differ  but  little.    It  is 
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assumed  that  there  is  no  diiference  between  the  mean  sea  level  as  de- 
tennined  from  observations  in  the  Atlantic  Ocean,  the  Qulf  of 
Mexico,  or  the  Pacific  Ocean. 

The  connection  with  tidal  stations  for  bench  marks  in  certain  areas 
that  lie  at  some  distance  from  the  sea  coast  is  still  uncertain,  and 
this  fact  is  indicated  by  the  addition  of  a  letter  or  word  to  the  right 
of  the  Word  "  Datum  "  on  tablets  or  posts.  For  such  areas  correc- 
tions  for  published  results  will  be  made  from  time  to  time  as  the  pre- 
cise-level  lines  of  the  United  States  Geological  Survey  or  other  Gov- 
ernment organizations  are  extended. 

Topographie  maps. — Maps  of  the  foUowing  quadrangles  whoUy  or 
partly  in  Arizona  have  been  published  by  the  United  States  Geo- 
logical Survey  up  to  May  1,  1911.  They  may  be  obtained  (except 
as  noted)  for  5  cents  each  or  $3  a  hundred,  on  application  to  the 
Director  of  the  Survey  at  Washington,  D.  C. 
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PRECISE  liEVELING, 

Benson,  Casa  Grande,  Coohise»  Dragoon,  Oila  Bend,  Langhome,  Xarlcopa, 
Xohawk,  Patagonia,  Ked  Book,  San  Simon,  Sentinel,  Tucson,  Wellton,  and 
Tuma  Qnadrangles. 

COGHISB,  MABICOPA,  PDO,  PDfAL,  AHB  TUBA  COUlfTISS. 

The  foUowing  elevations  are  the  unadjusted  results  of  a  precise- 
level  line  run  eastward  along  the  Southern  Pacific  Railroad  from 
Yuma  to  Tucson  by  M.  S.  Bright  in  1905,  and  from  the  New  Mexico 

^Bradshaw  Mountains,  Congress,  and  Jerome  sheets  show  parts  of  Prescott  quadrangle 
on  a  larger  scale. 

'Bright  Angel  and  Shinumo  ihcets  show  parts  of  Kaibab  quadrangle  on  a  larger  Scale. 
*  yiahnu  abeet  ahows  part  of  Echo  Cllffs  quadrangle  on  a  larger  scale. 
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line  near  San  Simon  to  Tucson  by  W.  A.  E.  Hult  and  T.  A.  Green 
in  1907. 

TTTKA  aüADRAlfOLE. 
Tama  eait  along  Sonthem  Paolilo  B.  R.  to  Vew  Mexico  line  (portlon  of  line). 

Yuma,  in  east  &ad  of  second  pier  of  railroad  brldge;  almninum        Feet. 

tablet  stamped  "137  S.  B." 138.100 

Yuma,  in  front  of  Station ;  top  of  east  rail 141.  86 

Yuma  Heights,  In  front  of  Station;  top  of  west  rail 197.5 

Ivalon,  in  front  of  Station;  top  of  south  ra!l 214.0 

Ivalon,  15  feet  south  of  swltch  stand ;  top  of  vertical  rail  340 212. 19 

Ivalon,  north  of  tracli.  4  feet  north  of  slgnboard;  iron  post 212.  253 

Milei)ost  736,  400  feet  east  of,  4  feet  south  of  track;  toi)  of  vertical 

rail  420 217. 14 

Araby,  in  front  of  Station ;  top  of  south  rail j_-l 214.  71 

WELLTOV  aXTADBANOLE. 

Yuma  eait  along  Bovthern  Padflc  R.  R.  to  New  Xezioo  line  (portion  of  line). 

Milepost  740,  3  feet  north  of,  south  of  track;   Iron  post  stamped 

"  213  Y  " 213. 866 

Blaisdell,  1.5  miles  west  of,  75  feet  north  of  track,  west  of  road ;  iron 

post 227.867 

Blaisdell,  at  southeast  corner  of  Station ;  iron  ix)st  stami)ed  **  188  Y  *'_  188. 904 

Blaisdell,  In  front  of  Station;  top  of  rail l&S.  0 

Milepost  748,  50  feet  north  of,  south  of  track ;  top  of  vertical  rail 181. 50 

Milepost  748,  250  feet  northeast  of,  40  feet  east  of  track ;  iron  post___  180. 379 

Milei)ost  749,  40  feet  north  of ;  top  of  vertical  rail 187.01 

Milei)ost  751,  330  feet  west  of,  5  feet  north  of  track ;  top  of  vertical 

raiL 190.05 

Gila  City,  in  front  of  Station ;  top  of  rail 189. 69 

GUa  City,  at  northwest  corner  of  McDaniel'R  störe;  Iron  post 187.308 

Milepost  754,  100  feet  northwest  of ;  top  of  vertical  rail  35 195.  23 

Milepost  755,  opposlte,  50  feet  north  of  track;  Iron  post 192. 177 

Bridge  758-A,  120  feet  west  of,  40  feet  south  of  track,  280  feet  east  of 

mllei)ost  758;  iron  post 223. 165 

Liqurta,  in  front  of  slgnboard;  top  of  rail 229.1 

Milepost  761,  330  feet  west  of,  35  feet  north  of  track,  at  east  eiid  of 

cut;  iron  post 256.360 

Bridge  762-A,  west  end'of ;  top  of  vertical  rail  48 234. 18 

Milei)ost  763,  330  feet  east  of ;  top  of  vertical  rail  1850 233.  92 

Milepost  764,  26  feet  south  of,  45  feet  south  of  track ;  Iron  post 231. 452 

Mileix)st  767,  4  feet  east  of,  50  feet  south  of  track ;  iron  post 220.  815 

Wellton,  in  front  of  Station;  top  of  rail 257.  80 

Wellton,  in  northwest  fonndation  of  störe,  west  of  water  tank,  In 

northwest  corner;  top  of  holt 256.58 

Mllci)ost  770,  4  feet  northwest  of,  45  feet  south  of  track;  Iron  post__-  285.  800 

Bridge  772-A,  330  feet  east  of,  50  feet  north  of  track ;  Iron  post 304.  787 

Milepost  776,  opi^oslte,  60  feet  north  of  track;  iron  i)ost 348.  378 

HOHAWK  QXTADRANOLE. 

Tnma  east  along  Southern  Paolüo  R.  R.  to  New  Xezico  line  (portion  of  line). 

Mllei>ost  779,  opposlte,  60  feet  north  of  track;  Iron  post 348.  50 

Colfred  sldlng,  west  end  of,  500  feet  east  of  milepost  782,  50  fet»t 

north  of  track;  iron  ix)st 328.359 
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Mllepost  785,  oppoBite,  50  feet  north  of  track;  iron  post 339.374 

Milepost  788,  opiwsite,  50  feet  north  of  track ;  iron  post 417. 803 

Mohawk,  100  feet  north  of  Station,  50  feet  north  of  track ;  iron  po8t_  544. 813 
Mohawk,  500  feet  east  of  Station,  255  feet  north  of  track,  set  flush 

with  ground  In  concrete,  marked  by  rock  mound;  iron  post 544.  832 

Mohawk,  in  front  of  Station ;  top  of  rail 545.  50 

Milepost  794,  opposite,  50  feet  north  of  track;  iron  post 415.998 

Kim,  in  fl*ont  of  siguboard;  top  of  rail 405. 13 

Milepost  768,  0.5  mile  west  of,  50  feet  north  of  track,  40a  feet  north 

of  old  house;  iron  post 355.225 

Milepost  800,  4  feet  east  of,  50  feet  squth  of  track ;  iron  post 401.  603 

Milepost  803,  4  feet  east  of,  50  feet  south  of  track ;  iron  post •  417.  513 

Milepost  806,  4  feet  east  of,  50  feet  south  of  track ;  iron  iwst 459. 87 

SEVnVEL  QXIADRAKOLE. 
Tnma  eut  along  Southern  PaoUlo  &.  &.  to  New  ICezico  line  (portioB  of  line). 

Milepost  810,  opposite,  50  feet  north  of  track;  iron  post •_ 488.540 

Aztec,  in  front  of  Station;  top  of  rail  (railroad  elevatlon  494) 497.08 

Maricopa-Yuma  Coiinty  line,  50  feet  north  of  track ;  iron  i>ost 485. 489 

Milei)o'st  816,  opposite,  50  feet  north  of  track ;  iron  post 519.  865 

Stanwix,  in  front  of  signboard;  top  of  rail 554.4 

Milepost  819,  opi)osite,  50  feet  north  of  track;  iron  post 549.  85G 

Milepost  822,  öO.f^et  north  of  track,  opiwsite  milepost;  iron  jwst »611.  024 

Sentinel,  0.3  mile  west  of,  70  feet  north  of  track,  50  feet  north  of 

forks  of  road,  set  In  concrete  flush  with  ground;  iron  post 692.  863 

Sentinel,  in  front  of  Station;  top  of  rail 689.31 

Milerwst  826,  100  feet  northeast  of,  50  feet  north  of  track ;  iron  i)ost__  705.  735 

Tartion.  in  front  of  signboard ;  top  of  rail 728. 96  . 

Tartion.  opposite  milepost  832,  50  feet  north  of  track ;  iron  i)ost 726.  787 

Milepost  835,  opposite,  50  feet  north  of  track;  iron  post ^__  762.66 

Painted  Rock,  In  front  of  Station;  top  of  rail 727.4 

Painted  K(K*k,  40  feet  north  of  track,  opix)site  signboard;  iron  iKJSt-.  725.  92 

Milepost  842,  4  feet  west  of,  50  feet  south  of  track ;  Iron  post 715.  96 

OXLA  BEKD  aTTADBAVGLE. 
Yimui  eait  »long  Sovtliem  Padflo  B.  B.  to  Kew  Xazico  Uno  (portion  of  Uno). 

Milepost  845,  5  feet  west  of,  50  feet  south  of  track;  iron  i)ost 737.43 

Milepost  848,  250  feet  east  of,  40  feet  north  of  track ;  iron  post 728. 129 

Smurr,  in  front  of  signboard;  top  of  rail 727.55 

Milepost  851.  8  feet  west  of,  50  feet  south  of  track;  iron  i)oat 725.857 

Glla  Bend,  0.5  mile  west  of  Station,  50  feet  south  of  track ;  Iron  post_  735.  500 

Gila  Bend,  in  front  of  Station ;  top  of  rail 737. 6 

MileiK)St  855,  700  feet  east  of,  50  feet  north  of  track,  at  west  slde  of 

road  Crossing,  set  flu.sh  with  ground  in  concrete;  iron  post 744.774 

Milepost  855,  700  feet  east  of,  4  Inches  west  of,  above  Iron  post,  in 

concrete  1  foot  below  surface  of  ground;  alumlnum  tablet 743.468 

Milepost  857,  6  feet  west  of,  50  feet  south  of  track;  Iron  ijost 796.656 

Coledon,  in  front  of  signboard ;  top  of  rail 818.  64 

Milepost  860,  4  feet  west  of,  50  feet  south  of  track;  iron  i)Ost 928.420 

Mileix)St  863,  5  feet  west  of,  50  feet  south  of  track;  iron  post 1,051.204 

Milepost  866,  200  feet  west  of ,  50  feet  north  of  track ;  iron  post 1, 194. 126 
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XASICOPA  atTADBAKOLE. 

T«ma  «Aft  aloBff  Botttheni  Padflo  R.  R.  to  Vew  ICezioo  llae  (portioa  of  Uae). 

Peet 

OcapoB,  In  front  of  slgnboard;  top  of  rall 1,273.57 

MIlepoRt  869,  4  feot  east  of,  75  feet  south  of  track;  iron  post 1,335.859 

Milepost  872,  5  feet  south  of,  50  feet  south  of  track;  Iron  post 1.486.34 

Estrella,  In  front  of  Station;  top  of  rail 1.522.6 

Mllepost  875,  5  feot  north  of,  45  feet  south  of  track;  Iron  iK)8t 1,480.509 

Buchan,  70  feet  south  of  track,  4  feet  south  of  milepost  878;  Iron 

post 1. 417. 838 

Milepost  881,  4  feet  south  of,  60  feet  south  of  track ;  Iron  post 1, 357. 815 

Milei)08t  884,  4  feet  south  of.  60  feet  south  of  track ;  iron  post 1. 301.  58 

Milet)ost  857,  530  feet  east  of,  60  feet  north  of  track^lOO  feet  south  of 

road;  iron  post 1,283.128 

Heabon,  4  feet  south  of  milepost  890,  50  feet  south  of  track;  Iron 

post 1, 217.  596 

Milepost  893,  opposlte,  50  feet  north  of  track;  iron  post 1,151.909 

Maricopa,  75  feet  northwest  of  Station;  iron  post  stanii)ed  "1175 

PHNX  " 1 1, 174.  891 

Maricopa,  in  front  of  Station;  top  of  rail 1,174.40 

Maricopa,  0.25  mlle  southeast  of,  120  feet  west  of  brldge  A,  northeast 
of  track,  100  feet  east  of  road  crosslng,  Ret  flush  wlth  ßround  in 

cement;  iron  i)08t 1,176.986 

Maricopa,  0.25  mlle  southeast  of,  120  feet  west  of  brid^e  A,  northeast 
of  track,  100  feet  east  of  road  crosslng,  4  inches  to  east  of  above 
Iron  ix)St,  in  cement  1  foot  below  surface  of  ground;  aluminum 

tablet    1. 175. 748 

Mllei)ost  897,  opiwslte,  40  feet  north  of  track,  set  flush  with  ground 
with  collar  of  cement  marking  northwest  end  of  base  line;  iron 
post 1, 179. 527 

CA8A  GRANDE  aXTADRAKOLE. 
Tnma  «ftit  alonr  Southern  Faoiflo  R.  R.  to  New  Mexico  line  (portion  of  line). 

Milepost  899,  2  feet  northeast  of,  50  feet  south  west  of  track;  iron 

post  stamped  "1200  PHNX" 1,199.995 

Milepost  902,  opposlte,  40  feet  north  of  track.  set  flush  w^ith  ground 
with  collar  of  cement  marking  southeast  end  of  base  line;  iron 

post 1, 225. 706 

Sweetwater,  northeast  of  track.  midway  between  section  house  and 

well;  iron  post  stamped  "1297  PHNX" 1,297.022 

Sweetwater,  in  front  of  Station;  top  of  rail 1,298.29 

Milepost  909,  6  feet  south  of,  45  feet  south  of  track;  iron  post 1,338.206 

Nunez  siding,  in  front  of  Station;  top  of  rail 1,  ,^140.7 

Milepost  912,  4  feet  southwest  of,  50  feet  south  of  track;  iron  post.  1,333.016 
Milepost  015,  opi)osite,  50  feet  east  of  track,  in  north  angle  of  forks 

of  road  at  road  crosslng,  in  granite;  aluminum  tablet 1,367.132 

Casa  Grande,  in  front  of  Station;  top  of  rail 1,397.93 

Casa  Grande,  0.4  mile  southeast  of,  90  feet  northeast  of  track,  10  feet 
southeast  of  gate  of  private  road  crosslng,  in  granite;  aluminum 

tablet   1, 404. 582 

Arizola,  in  front  of  Station;  top  of  rail 1,434.8 

Milepost  922,  100  feet  north  of,  50  feet  north  of  track,  in  granite; 
aluminum  tablet 1. 450. 196 
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Milepost  925,  700  feet  west  of.  In  northeast  end  of  east  pler  of  bridge       Feet. 

D;  alumlnum  tablet 1,480.510 

Tote,  in  front  of  signboard ;  top  of  rall 1, 511. 2 

Milepost  929,  opi)osite,  50  feet  nortliwest  of  track,  in  granite;  alu- 

minum  tablet 1, 532. 209 

Eloy,  in  front  of  signboard ;  top  of  rail 1, 565. 3 

fifilepoBt  933,  400  feet  southeast  of,  in  west  end  of  nortb  pler  of  bridge 

A;  aluminum  tablet 1,578.802 

EES  SOOK  aVASRAVOLE. 

Tima  6Mt  ftloaf  Southern  Padflo  B.  K.  to  New  Xexloo  llne  (portton  of  Ilne). 

Picacho,  in  front  of  Station;  top  of  rail 1,620.29 

Plcaciio,  11  feet  northeast  of  track,  In  north  comer  of  northwest  con- 

crete  pier  of  water  tank;  aluminum  tableft 1,621.362 

Milepost  940,  opposite,  50  feet  northeast  of  track«  in  granite  rock; 

aluminum  tablet 1, 706.877 

Wymola  siding,  in  front  of  Station;  top  of  rail 1,765.3 

Wymola  siding,  opposite  milepost  913,  southeast  of  track,  in  granite 

rock;  aluminum  tablet 1,769.399 

Red  Rock,  3.S  miles  northwest  of,  In  south  end  of  east  pier  of  bridge 

B;  aluminum  tablet 1,809.29 

Red  Rock,  in  front  of  Station;  top  of  rail 1,867.08 

Red  Rock,  15  feet  southeast  of  Station,  15  feet  west  of  track;  iron 

post  stamped  "1856  NOGLS" 1,867.229 

Milepost  953,  50  feet  west  of,  4  feet  southeast  of  gate;   iron  post 

stamped  "1899  NOGLS" 1,910.486 

Naviska  siding,.  0.5  mile  north  of,  200  feet  north  of  track.  12  feet 

west   of   road,    at    Pima-Pinal   county    llne;    iron    post    stamped 

"  1940  NOGLS  " 1,  951.  516 

LAVOHORKE  aTTADSAHOLE. 
Turne  eeet  elong  Bouthexu  Peciflo  R.  B.  to  New  Xezioo  llne  (porüon  of  llne). 

Desert  Well,  75  feet  west  of  comer  of  corral;  iron  post  stamped 

"  1960  NOGLS  " 1, 971. 743 

Marana  siding.  In  front  of  Station;  top  of  rail 1,993.79 

Rillito,   2.5   miles  northwest   of,    in   Southwest   comer   of  concrete 

bridge;  aluminum  tablet 2,011.981 

Rillito,  in  north  corner  of  second  foundation  stone  on  west  side  of 

water  tank;   aluminum  tablet 2,056.482 

Rillito,  in  front  of  Station;  top  of  rail 2,068.69 

Milepost  969,  150  feet  northeast  of,  100  feet  east  of  trnck,  at  fence 

comer;  iron  post  stamped  "2109  NOGLS" 2,120.769 

Cortoro  siding,  in  front  of  Station;  top  of  rall 2,155.32 

Milepost  972,  100  feet  southeast  of,  in  east  end  of  south  pier  of 

bridge  B;   aluminum   tablet 2,189.040 

Milepost  975,  1,000  feet  east  of,  10  feet  west  of  road  fork;   Irou 

post  stamped  "2219  NOGLS" 2.230.798 

Jaynes  siding,  in  front  of  Station;  top  of  rail 2,243.89 

Milepost  977,  125  feet  south  of,  in  east  end  of  south  pier  of  bridge 

A;  aluminum  tablet 2,258.003 
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TXrOSOH  QTTADRAirOLE. 
Tnma  east  along  Bouthern  Paolflo  &.  &.  to  New  Xezioo  llne  (portion  of  li|ke). 

Stockbam  siding,  in  front  of  Station;  top  of  rall 2,314.75 

Stockhara  rancli  house«  GO  feet  west  of,  5  feet  south  of  gate;  Iron 

post  staniped  "2313  NOGLS  " 2.324.899 

Tucson,  88  feet  southeast  of  Pirna  courthoiise.  In  soutbeaBt  corner 

of  yard,  set  flusb  witb  ground;  aluminum  tablet 2,374. 19fi 

Tucson,  In  front  of  Station;  top  of  rail 2,388.2 

Folvo  sidiug,  0.8  mile  west  of,  100  feet  soutb  of  track,  at  road 

crosslng,  north  side  of  road  forks,  4  feet  nortb  of  fence  comer; 

iron  i>o8t  8tanu)ed  "2481  NOGLS" 2,493.229 

Wllmot  siding,  near-  west  end  of,  soutb  side  of  track,  at  nortbeast 

comer  of  fence  around  section  bouse;  iron  post  staniped  "2051 

NOGLS  " 2, 663.  244 

Rankin  siding,  0.7  mile  west  of,  95  feet  soutb  of  track,  west  side 

of  road,  5  feet  nortb  of  fence  comer ;  iron  i)ost  8tanii)ed  "  2770 

NOGLS" 2,782.421      * 

Esmond  siding,  2.2  miles  west  of,  125  feet  nortb  of  niileiM)st  995, 

100  feet  nortb  of  track,  soutli  side  of  road;   iron  i)ost  stamiied 

"2903  NOGLS" 2,915.435 

Esmond  siding,  in  front  of  Station;  top  of  rall 3,016.1 

Vail,  2.8  mlles  west  of,  145  feet  nortbwest  of  mi leihst  990,  15  feet 

east  of  old  gate;  iron  iwst  stami)ed  "309G  NOGLS" 3,108.502 

Vail,  in  front  of  Station;  top  of  rail 3,232.1 

Vail,  220  feet  nortbeast  of  Station,  5  feet  east  of  gate;   iron  iK)st 

stamped  "3220  NOGLS" 3,232.480 

Irene  siding,  3.2  miles  west  of,  6  feet  nortb  of  railroad,  in  nortb 

end  of  concrete  culvert  1004-A;  aluminum  tablet  stamiied  "3226 

1907  206  " 3,  237.  895 

Irene  siding,  2.1  miles  west  of,  at  milepost  1005,  on  soutb  side  of 

track;  top  of  flrst  holt  from  east  end  of  bridge,  marked  "3265"__  3,276.84 
Irene  siding,  0.5  mile  west  of,  soutb  of  track  in  east  side  of  coping 

stone    at    west    end    of    iron    railroad    bridge;    aluminum    tablet 

stamped  "3328  1907  203" 3,  :}40. 179 

Irene  siding,  in  front  of  Station;  top  of  rall 3,363.0 

Pantano,  1  mile  west  of,  8(K)  feet  east  of  mileixjst  1010,  in  soutb- 

east  corner  of  soutb  abutment  of  culvert  1010-A ;  aluminum  tablet 

stami)ed  "199  H  1907" 3,489.995 

PATAOOKIA  QÜADRAKOLE. 

Yuma  eait  along  Southern  Pacific  B.  R.  to  New  Mexico  line  (portion  of  line). 

Pantano,  in  front  of  Station;  top  of  rall 3,546.6 

Kadmon  siding.  4  mlles  west  of,  1,000  fei»t  nortb  of  mileiwst  1013 

at  road  crosslng:  Iron  i>ost  stamped  "3()0S  NOGLS" 3,618.963 

Kadmon  siding,  3  mlles  west  of,  150  feet  east  of  milepost  1014;  top 

of  rail  section  drlven  in  ground,  marked  "3061" 3,671.42 

Kadmon  siding,  1  mile  west  of,  1  mile  nortb  of  mlleiwst  1016;  Iron 

post  stamped  "3757  NOGLS" 3.767.910 

Kadmon  siding,  in  front  of  Station ;  top  of  rail 3.  H21. 9 
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BEirSOV  aVADBANGLE. 
TmiA  eait  along  Southern  Paolflo  B.  B.  to  Kew  Hexioo  line  (portion  of  llne). 

Mescal,  3  miles  west  of,  500  feet  east  of  milepost  1019,  in  line  of  tele-       F^et. 

graph  poles;  iron  post  stamped  "3905  NOGLS" 3,915.849 

Mefical,  2  miles  east  of,  150  feet  west  of  milepost  1020,  on  top  of  rail 

sectlon  drlven  In  ground ;  marked  "  3943  " 3, 953. 96 

Pima-Cochise  county  line,  top  of  rail 4,017.1 

l^eseal,  800  feet  west  of  Station,  at  northeast  comer  of  sectlon-bouse 

fence;  Iron  post  stamped  "4046  NOGLS  ' 4,056.922 

Mescal,  in  front  of  Station;  top  of  rail 4,062.9 

Mescal,  1  mile  east  of,  400  feet  west  of  milepost  1023,  in  south  guard- 

rail  of  bridge  1022-B;  top  of  bolt  head  marked  "3998" 4,009.248 

Chamiso  sldlng,  2  miles  west  of,  45  feet  south  of  milepost  1025 ;  iron 

post  stamped  "3883  NOGLS" 3,894.079 

Benson,  3.25  miles  west  of,  ^  feet  south  of  milepost  1028 ;  iron  post 

stamped  "  3784  " 3, 794.  876 

Benson,  at  northwest  comer  of  Virginia  Hotel;  iron  post  stamped 

"  3573    NOGALES  " 3,  583.  943 

Benson,  in  front  of  Station;  top  of  rail 3,580.3 

Vlsnaga  siding;  2  miles  west  of,  75  feet  south  of  milepost  1034 ;  iron 

post 3.  634.  219 

Visnaga  siding,  in  front  of  Station;  top  of  rail 3,785.8 

Sibyl,  2.5  miles  west  of,  200  feet  west  of  mileiwst  1037,  100  feet  south 

of  traek;  iron  post 3,834.996 

Sibyl,  0.5  mile  west  of,  75  feet  south  of  milepost  1039;   iron  ix)st 

stamped  "  170  1907  " . 3. 978. 604 

Sibyl,  in  front  of  Station;  top  of  rail 4,007.3 

Ochoa  siding,  3  miles  west  of,  300  feet  west  of  milepost  1043,  in 

center  of  south  end  of  culvert  1042  F;  aluminum  fablet  stamped 

"165  H  1907" 4,187.584 

Ochoa  siding,  in  front  of  Station;  top  of  rail 4,324.8 

Ochoa  siding,  150  feet  east  of  water  tank,  50  feet  south  of  track,  in 

top  of  granlte  bowlder ;  aluminum  tablet  stamped  "  162  H  1907  "—  4, 332. 141 
Lancha  siding,  0.5  mile  west  of,  '50  feet  south  of  milepost  1049;  iron 

post  stamped  "159i  H  1907" 4,404.010 

Lancha  siding,  in  front  of  Station;  top  of  rail 4,491.6 

DBAGOON  QUADBANOLE. 
TVLBUL  eMt  alang  Sonthern  Pacific  B.  B.  to  New  Mexico  line  (portion  of  line). 

Dragoon,  1.5  miles  west  of,  500  feet  w^est  of  milepost  in  top  of  south 
end  of  culvert  1050-P;  top  of  spike  head 4,559.01 

Dragoon,  0.5  mile  west  of,  75  feet  south  of  milei)ost  1052 ;  Iron  post 
stamped  "156  H  1907" 4,595.200 

Dragoon,  in  front  of  Station;  top  of  rail 4,613.5 

Manzoro  siding,  2  miles  west  of,  100  feet  south  of  milei)ost  1055 ;  iron 
post  stamped  "153  H  1907" 4.528.967 

COCHISE  QTTADBANOLE. 
Tnma  eait  alonr  Sonthern  Paoiflo  B.  B.  to  New  Mexico  line  (portion  of  line). 

Manzoro  siding,  in  front  of  Station;  top  of  rail 4,440.6 

Ckxrhise,  4.5  mile«  >vest  of,  100  feet  north  of  milepost  1058;  iron  post 
Btamped  "150  H  1907" 4,380.768 
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Cochise,  2.5  miles  west  of,  150  feet  west  of  milepost  1060,  in  ea'st  end       Feet. 

of  north  guardrall  of  brldge  "1050-E; "  bolt  head 4,307.16 

Ck)chise,  1.5  miles  west  of,  100  feet  south  of  milepost  1061 ;  iron  post 

stamped  "147-H  1907" 4.277.550 

Cocbise,  in  front  of  Station;  top  of  rall 4,230.3 

Hado  sidlng,  4.25  miles  west  of,  100  feet  north  of  milei)ost  1064 ;  iron 

post  stamped  "144  H  1907" 4,157.981 

Hado  siding,  0.25  mile  west  of,  150  feet  north  of  milepost  1068 ;  iron 

post  stamped  "1401  H  1907" 4,144.021 

Willcox,  2.5  miles  west  of,  100  feet  north  of  milepost  1071 ;  iron  post 

stamped  "137  H  1907" - 4,162.719 

Willcox,  100  feet  south  of  Station,  in  front  of  weather  bureau  Office; 

iron  post  stamped  "  134i  H  1907  '* 4, 166. 360 

Willcox,  in  front  of  Station;  top  of  rall 4,165.6 

Drury  siding,  3  miles  west  of,  100  feet  north  of  mileiwst  1075 ;  iron 

post  stamped  "133  H  1907" 4,173.006 

Glade,  2  miles  west  of,  100  feet  north  of  milepost  1079;  iron  post 

stamped  "129  H  1906" 4.319.728 

Glade,  in  front  of  Station;  top  of  rall 4,375.  2 

Glade,  1  mile  east  of,  100  feet  north  of  mlleiwst  1082;   Iron  i>ost 

stami)ed  "126  H  1907" 4,363.936 

Airich  sidlng,  1.25  miles  west  of,  100  feet  south  of  milepost  10S5 ;  iron 

post  stamped  "123  H  1907" 4,200.322 

Aldrich  siding,  in  front  of  Station;  top  of  rail 4, 148.5 

Luzena  siding,  1.8  miles  west  of,  100  feet  north  of  milei)ost  10.S.S; 

iron  post  stamped  "120  H  1907" 4,001.279 

Luzena  siding.  In  front  of  Station;  top  of  rail 3, 984. 7 

Bowie,  6  miles  west  of,  100  feet  north  of  milepost  1091 ;  iron  post 

stamped  "117  H  1907" 3,966.441 

Bowie,  3  miles  west  of,  100  feet  north  of  mileix)st  1004;  iron  post 

stamped  "114  H  1907" ^._.  3,868.301 

■ 

SAir  BIXOV  aXTADRAVOLE. 

Yvnui  east  Blong  Southern  Paolflc  B.  E.  to  New  Xezloo  llne  (portion  of  line). 

Bowle,  in  front  of  Station;  top  of  rail 3, 761. 5 

Bowie,  at  southwest  corner  of  Solomon  &  Wickersham's  störe;  iron 

post  stamped  "  111  H  1907  " 3,  758. 96 

Olga  siding,  5.25  miles  west  of,  100  feet  north  of  milepost  1100 ;  iron 

post  stamped  "  108  H  1907  " 3, 097.  731 

Olga  sidlng,  3.25  miles  west  of,  100  feet  north  of  mileix)st  1102 ;  iron 

post  stamped  "  106  H  1907  " 3,  608.  834 

Olga  siding,  in  front  of  Station;  top  of  rail 3,623.9 

San  Simon,  7  miles  west  of,  100  feet  north  of  milepost  1100;  iron  iK)st 

stamped  "102  H  1907" 3,612.558 

San  Simon,  4  miles  west  of,  100  feet  north  of  mileiwst  1109 ;  iron  post 

stamped  "99  H  1907" 3,592.196 

San  Simon,  75  feet  north  of  track,  100  feet  west  of  Station;  iron 

post  stamped  "  95i  H  1907  " 3, 611. 340 

San  Simon,  in  front  of  Station;  top  of  rail 3,612.3 

Bawtry  sidlng,  2.2  miles  west  of,  in  center  of  south  guardrail  of 

brldge  1113-D,  opposlte  milepost  1114;  top  of  bolt  head 3, 798. 28 
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Bawtry  slding,  1.2  miles  west  of,  75  feet  south  of  milepost  1115 ;  iron       Feet. 

po8t  stamped  "Ö3  H  1907" 3,625.433 

Bawtry  sidlng,  in  front  of  Station ;  top  of  rail 3, 678. 0 

Vanar,  3.5  miles  west  of,  opposite  milepost  1117,  in  base  of  telegraph 

pole;  spike  (railroad  bench  mark  marked  "3719.94") 3,722.40 

Vanar,  2.5  miles  west  of,  75  feet  north  of  milepost  1118;  iron  post 

stamped  "90  H  1907" 3,793.239 

Vanar,  in  front  of  Station ;  top  of  rail 3, 905. 3 

Cavot,  3  miles  west  of,  75  feet  south  of  milepost  1121;  Iron  post 

stamped  "87  H1907" 3,908.225 

Jerome  and  Williams  daadrangles. 

GOCONINO  AND  YATAPAI  G0UNTIE8. 

The  following  are  the  unadjusted  results  of  a  line  of  precise  levels 
froni  Del  Rio  north  along  the  Santa  Fe^  Prescott  &  Phoenix  Railway 
to  Ashfork,  thence  east  along  the  Atchison,  Topeka  &  Santa  Fe  Kail- 
way  to  Williams.    The  leveling  was  done  in  1905  by  M.  S.  Bright. 

In  1909  the  precise  line  of  the  Coast  and  Geodetic  Survey  along 
the  Atchison,  Topeka  &  Santa  Fe  Railway  redetermined  certain  bench 
raarks  between  Ashfork  and  Williams,  as  shown  in  the  following  list. 
The  unadjusted  elevations  determined  by  the  Coast  and  Geodetic 
Survey,  approximately  1.9  feet  Iower  than  those  obtained  by  the 
United  States  Geological  Survey,  have  been  adopted. 

JEROME  aUADRAVOLE. 

Del  Rio  north  «long  Bftata  Fe,  Proaoott  ft  Phoenix  Ry.  to  Ashfork  (portion  of 

line). 

Del  Rio,  5.1  miles  northeast  of,  1  mile  northeast  of  Valley  sidin^, 
north  of  road,  100  feet  nortli  of  track;  iron  post  stamped  "4495      Feet. 
PRSCT" 4,501.823 

Milepost  25,  10  feet  west  of,  40  feet  north  of  track ;  iron  post 4, 672. 047 

Gedar  Glade,  1  mile  south  of,  40  feet  north  of  milepost  22,  70  feet  west 
of  track;  iron  post 4,648.859 

Cedar  Glade,  in  front  of  Station ;  top  of  rail -. 4, 648. 3 

WZLLZAXS  aVADRANGLE. 

• 

Del  Rio  north  along  Santa  Fe,  Preieott  ft  Phoenix  Ry.  to  Ashfork  (portion  of 

line). 

Milepost  19,  10  feet  south  of,  40  feet  west  of  track,  20  feet  west  of 

Foad;  Iren  post 4,750.973 

Rock  Butte  siding,  0.25  mile  south  of,  40  feet  west  of  track,  at  road 

crosslng,  3  feet  north  of  milepost  16;  iron  post 4,923.980 

Rock  Butte  sidiiig,  in  front  of  Station;  top  of  rail 4,934.6 

Little  Hell  Canyon,  300  feet  north  of,  210  feet  north  of  mileiwst  13,  50 

feet  east  of  track;  iron  post 5,007.177 

Meath  siding,  0.5  mile  south  of,  at  north  end  of  cut,  40  feet  east  of 

track;  Iron  post- 5,098.220 

Meath  siding,  in  front  of  Station;  top  of  rail 5. 118.1 

Ashfork,  6.5  miles  »outh  of,  0.5  mile  south  of  milejwst  6  at  south  end 

of  cut,  40  feet  east  of  track;  Iron  post 5, 190.055 
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Ashfork,  3  mlles  south  of,  opposite  milepost  3,  50  feet  east  of  track ;       F(K>t. 
iron   |X)8t 5. 120.027 

Ashfork,  300  feet  south  of  Atcblson,  Topeka  &  Santa  Fe  Uy.  Station, 
at  southeast  comer  of  Lewis  Avenue  and  Third  Street;  iron  post, 
Coast  and  Geodetic  Survey  unadjusted  value 5, 138. 854 

Ashfork,  in  front  of  Station;  top  of  rail 5,135.0 

Aslifork  eftflt  alonff  Atoklion,  Topeka  9c  tenta  Fe  Ry.  to  WilUams. 

Bridge  A-401,  south  end  of,  in  east  stone  pier;  aluminum  tablet, 
Ck)ast  and  Geodetic  Survey  unadjusted  value 5,132.053 

Milepost  397,  4  feet  west  of,  50  feet  north  of  track,  in  rock  out- 
crop;  aluminum  tablet,  Coast  and  Geodetic  Survey  unadjusted 
value  _— 5, 443. 781 

Denalr  siding,  in  front  of  Station;  top  of  rail • 5,507.5 

Milepost  394,  6  feet  west  of,   in   rock   outcrop;   aluminum   tablet,        • 
Coust  and  (leodetic  Survey  unadjusted  value 5,711.163 

Fairview,  35  feet  north  of  track,  at  south  end  of  stone  fence;  iron 
post,  Coast  and  Geodetic  Survey  unadjusted  value 5,935.120 

Bridge  388-D,  in  east  pler,  south  df  track,  in  second  stone  from  top ; 
aluminum   tablet 6, 308. 572 

McClellan  slding,  in  front  of  Station;  top  of  rail 6,433.4 

Milepost  385,  40  feet  southwest  of,  50  feet  west  of  track,  In  rock  out- 
crop; aluminum  tablet,  Coast  and  Geodetic  Survey  unadjustwl 
ralüe 6,  566.  224 

Supai,  80  feet  northwest  of  Station,  35  feet  north  of  track ;  iron  post, 
Coast  and  Geodetic  Survey  unadjusted  value 6,959.381 

Williams,  in  front  of  Station;  top  of  rail 6,759.0 

Williams,  at  northwest  corner  of  Grand  Canyon  Hotel;  iron  ix)st 
stamped  "6770,"  Coast  and  Geodetic  Survey  unadjusted  value 6,765.909 

PRIMARY  liEVELING. 

Arivaoa,  Benson,  Blsbee,  Dragoon,  Nogales,  Patagonla,  Bed  Bock,  Beef,  Tacsoiit 

and  Winkelman  Quadrangles. 

COCHISB,  Pnil,  FINAL,  AND  8AI<TA  CRUZ  COUNTIES. 

The  elevations  in  the  following  list  are  based  lipon  precise  levels 
along  the  Southern  Pacific  Railroad  from  Yiima.  (Additional  ele- 
vations in  the  Benson,  Dragoon,  Patagonia,  Red  Rock,  and  Tuscon 
(luadrangles  are  given  in  list  of  results  of  precise  leveling,  pages 
11-13.) 

The  leveling  in  the  Winkelman  qiiadrangle  was  done  by  Thomas 
Winsor  in  1900,  by  M.  S.  Bright  in  1904,  and  by  L.  F.  Biggs  in  1909; 
that  in  the  Benson  quadrangle  by  Chester  Irvine  in  1901,  by  Bright 
in  1903  and  1904,  and  by  R.  IL  Sargent  in  1905.  The  leveling  in 
the  Arivaca,  Nogales,  and  Red  Rock  quadrangles  was  done  by  Bright 
in  1903 ;  in  the  Patagonia  and  Tucson  quadrangles  by  Bright  in  1903 
and  1904;  and  in  the  Bisbee  and  Reef  quadrangles  by  Ir\'ine  in  1901. 

The  stamped  elevations  are  based  upon  elevations  determined  by 
the  International  Boundary  Commission,  and  found  later  to  be  un- 
reliable. 
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WIVXZLICAV  air ADBAHOLE. 

WootoB  raaeli  alony  trail  vU.  Beer  Oreek  ooal  flalds  and  JCanalar'i  ranoh  to 

DudleyrlUe. 

Wooten  ranch,  3.25  mlles  west  of,  in  top  of  hard  sandstone  outcrop 
6  feet  Bouth  of  trail,  10  feet  northeast  of  12-inch  blazed  pine  tree, 
150  feet  east  of  point  where  trail  crosses  wash;  aluminum  tablet       Feet. 
stamped  "4041  PHNX" 4,040.054 

Mamiing  ranch,  2.25  milea  east  of,  on  north  aide  of  trail,  30  feet  east 
of  ravlne,  in  top  of  triangulär  bowlder ;  alumlnam  tablet  stampea 
"3528   PHNX  " 3, 526.  886 

Manning  ranch,  1.25  mlles  west  of,  in  front  of  4-inch  paloverde  tree, 
10  feet  Southwest  of  trail,  In  top  of  hard  flint  bowlder ;  aluminum 
tablet  stamped  "2998  PHNX" 2,997.229 

Manning  ranch,  5  mlles  west  of,  20  feet  south  of  trail,  at  west  edge 
of  gravel  mound,  in  top  of  limestone  bowlder;  aluminum  tablet 
stamped   "2652   PHNX" 2,650.880 

Manning  ranch,  7.5  mlles  west  of,  on  north  Side  of  trail,  south  west 
bank  of  Little  Rock  Creek,  on  top  of  kite-shaped  bowlder;  alu- 
minum tablet  stamped  "  2510  PHNX  " 2,  508. 617 

Dudleyyille,  7  mlles  east  of,  on  north  side  of  Ash  Creek,  at  mouth 
ot  and  on  east  side  of  canyon  through  which  trail  passes,  in  top  of 
ledge;  aluminum  tablet  stami)ed  "2218  PHNX" 2,217.385 

Dndleyvllle,  4  miles  east  of,  on  southeast  side  of  trail,  at  summit 
of  steep  Short  ascent,  400  feet  northeast  of  wash;  iron  post 
Btamped  "2418  PHNX" 2,416.751 

Dudleyville,  170  feet  southeast  of  post  office,  in  front  of  guldepost 
in  southeast  comer  of  intersection  of  crossroads ;  iron  post  stamped 
"  1950   PHNX  " 1. 949. 118 

]hidl«7Tllle  MiitlieMt  «p  San  Pedro  Biver  to  Pinut-Pinal  Oonnty  llne. 

L.  Swingle  ranch  house,  60  feet  south  of,  2  feet  west  of  gate,  north 

side  of  road;  iron  post  stamped  "1997  NOGLS" 2,008.769 

Old  Dodson  ranch  house,  0.8  mile  north  of,  4  feet  west  of  road.  20 
feet  north  of  trail  leading  east  to  river ;  iron  post  stamped  "  2108 
NOGLS  " 2, 119. 846 

Old  Dodson  ranch  house,  1.5  miles  south  of,  10  feet  west  of  road  and 
40  feet  west  of  river,  at  toe  of  ridge  on  flint  rock  outcrop ;  painted 
polnt 2, 125. 84 

Old  Dodson  ranch  house,  2.5  miles  south  of,  50  feet  north  of  Fort 

Grant  Wash,  in  road  forks;  iron  post  stamped  "2169  NOGLS  "__  2,180.825 

Mammoth,  6.25  miles  northwest  of,  1,200  feet  northwest  of  road 
down  wash  and  600  feet  southeast  of  road  forks,  8  feet  west  of 
road ;  iron  post  stamped  "  2295  NOGLS  " 2, 306.  898 

^lammoth,  3  miles  northwest  of,  on  spur  of  hill,  25  feet  south  of 
wash,  6  feet  west  of  road;  iron  post  stamped  "2346  NOGLS"—  2,358.011 

Mammoth,  west  side  of  prlncipal  street,  northeast  comer  of  fence 
around  J.  E.  Dubois's  residence;  iron  post  stamped  "2336 
NOGLS  " - 2, 348. 005 

m 

N<niL — Between  thls  point  and  Cleland  ranch  a  constant  only  was 
added,  throwlng  error  of  0.9  foot  at  the  Cleland  ranch  end  of  the  llne. 

8T100*— Bull.  463—11 2 


18  SPIBIT  LEVELING  IN   ARIZONA,   1899  TO  1909. 

Mammotb,  3  mJles  southeast  of,  10  feet  east  of  rond,  foot  of  hill,  4 
feet    west    of    scrub    niesquite    tree ;    Iron    i)08t    8tanii)e(l    *'  2424         F^t. 
NOGLS  " •- 2,  436. 020 

J.  L.  Clark  rancb  bouse,  800  feet  east  of,  west  side  of  rond,  2  feet 
soutb  of  gate  entrance  to  rancb;  Iron  i)ost  stamped  "2466 
NOGLS  " 2,  477.  974 

Acton  rancb,  2.25  miles  soutbeast  of,  between  two  biittes,  on  rock 
saddle,  15  feet  soiitbwest  of  road.  In  granite  outcrop;  aluminum 
tablet  stamped  "2578  NOGLS" 2,590.210 

Wbltlock  rancb  bouse,  1  mile  soutbeast  of,  in  road  forks,  80  feet 
soutbeast  of  Jobn  Scboeybolzer's  mail  box;  Iron  iwst  8t:inii)ed 
"  2599    NOGLS  " 2,  610.  902 

Cleland  rancb,  1.5  mlles  nortbwest  of,  30  feet  soutb  of  wasb,  8  feet 
west  of  road;  Iron  post  stamped  "2677  NOGLS" 2.688.915 

Cleland  rancb,  0.5  mlle  nortb  of,  east  edge  of  road,  in  west  side  of 
14-incb  leaning  mesquite  tree;  spike _ 2,674.08 

Cleland  rancb,  70  feet  nortb  of  rancb  bouse,  2  feet  nortb  of  nortb- 
west comer  of  windmill;  painted  poiiit  ou  stone 2,672.68 

Cleland  rancb,  2.25  miles  soutb  of,  150  feet  nortbwest  of  old  adobe 
bouse  on  east  edge  of  road  on  liue  between  Pirna  and  Final  coun- 
tles;  iron  post  stann)ed  "2703  NOGLS" 2,714.055 

Point  6.6  mllei  north  of  Ben  Boziini  ranch  north  to  Oracle,  thence  northeait  to 

Mammoth. 

Ben  Buzzini,  7.25  miles  north  of,  east  side  of  wasb,  soiith  eud  of, 
ridge,  east  edge  of  road,  125  feet  soutb  of  road  forks;  iron  post 
stamped  "3206  NOGLS" 3.218.061 

Big  Walnut  rancb  bouse,  10  feet  nortb  of,  in  forks  of  15-incli  doul)le 
mesquite  tree;   bolt 3,303.34 

Big  Walnut,  1.25  miles  nortb  of.  In  forks  Tucson  and  Dudleyville 
and  Tucson  and  Oracle  roads;  iron  post  stami)ed  "3390  NOGLS".  3,410.914 

Big  Walnut,  4.25  miles  northeast  of,  nortb  side  of  wasb,  2(50  feet 
west  of  old  road  forks,  30  feet  nortb  of  road,  in  granite  bowlder 
outcrop;    aluminum    tablet    stami)ed    "3676    NOGLS" 3,688.150 

Big  Walniit,  7.5  miles  nortbeast  of,  on  nortb  spur  of  ridge,  20  feet 
nortb  of  road  forks,  4  feet  above  ground  in  consplcuous  granite 
outcrop;   aluminum   tablet   stamped   "4040  NOGLS" 4,051.932 

Oracle,   60  feet  nortbwest   of   post-offlce  bui Kling.   4   feet  north   of 

gate;   iron  post  stamped   "4502  NOGLS" 4,514.110 

Armstrong  rancb  bouse,  800  feet  nortbwest  of,  top  of  slight  ridge, 
135  feet  nortb  of  road  forks,  west  side  of  road;  paint  i)oint  on 
granite  outcrop 4,  247.  00 

Oracle,  2.8  miles  northeast  of,  300  feet  north  of  main  canyon,  east 
edge  of  road,  in  granite  outcrop;  aluminum  tablet  stamped 
"  4060    NOGLS  " 4,  072.  022 

Oracle,  5.8  miles  northeast  of,  east  side  main  canyon,  15  feet  east  of 
road,  in  mouth  and  in  soutb  side  of  small  wash,  in  granite  out- 
crop; aluminum  tablet  stamped  "3653  NOGLS" 3,665.303 

Sbultz,  1,000  feet  soutb  of  Mammoth  mine,  1,0(K)  fe(>t  west  of  Mo- 
bawk  mine,  25  feet  north  of  road,  in  granite  outcrop;  aluminum 
tablet  stamped  "3160  NOGLS" 3.171.640 
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Onole  eut  alon^  highway  to  OleUnd  ranoh. 

Oracle,  3  miles  east  of,  top  of  ridgc,  north  aide  of  road;  iroii  post        Feet. 
stamped    "  4503   NOGLS  " 4,  514.  886 

American  Flag  ranch  house,  10  feet  south  of ;  paint  point  on  granite 
oatcrop 4, 429. 90 

American  Flag,  0.8  mile  south  of,  on  ridge,  50  feet  north  of  road 
forks,  10  feet  west  of  road  leading  to  Clark  mine;  iron  post 
stamped  "4454  NOGLS" 4,465.917 

Brady  ranch,  1.25  miles  southeast  of,  nortbeast  point  of  ridge  be- 
tween  Pepper  Sauce  Canyons,  about  400  feet  west  of  trail  in 
canyon,  in  granite  bowlder;  aluminum  tablet  stamped  *'4433 
NOGLS  " 4,  445. 064 

Kellogg  ranch,  1.25  miles  north  of,  150  feet  east  of  canyon,  2  feet 
east  of  trail,  in  granite  bowlder ;  aluminum  tablet  stamped  "  4618 
NOGLS  " 4, 630. 069 

Kellogg  ranch,  2.25  miles  east  of,  low  gap  in  ridge,  head  of  canyon 
leading  east,  6  feet  south  of  main  canyon,  8  feet  south  of  road, 
In  granite  outcrop;  aluminum  tablet  stami)ed  "3995  NOGLS" 4,007.194 

Kellogg  ranch,  5.25  miles  east  of,  on  flat  ridge,  10  feet  south  of 
road,  50  feet  north  of  canyon ;  iron  post  stamped  "  3478  NOGLS  "_  3, 489.  745 

Gleland  ranch,  2.8  miles  west  of  ranch  house,  200  feet  north  of  can- 
yon, 12  feet  north  of  road,  10  feet  west  of  scrub  mesquite,  in  gran- 
ite bowlder;  aluminum  tablet  stamped  "3030  NOGLS" 3,041.350 

Beneh  mark  naar  DadleTville. 

Dndleyville,  3  miles  northwest  of,  near  corner  of  wire  fence,  at  bend, 

on  northeast  side  of  road;  iron  post  stamped  "1893  PHNX" 1,891.963 

BED  BOOK  aXTADBAKOLE. 
Bod  Bock  north  along  hiffhway  to  point  near  Florence. 

Bed  Rock,  15  feet  southeast  of  Station,  15  feet  west  of  railroad  track. 

2  feet  south  of  telegraph  pole ;  iron  post  stamped  "  1856  NOGLS  "_  1,  867. 229 

Red  Rock,  in  front  of  Station;  top  of  rail 1,867.0 

Red  Rock,  2.8  miles  north  of,  in  road  forks ;  iron  post  stamped  "  1818 

NOGLS  " 1,  829. 170 

Red  Rock,  6.5  miles  north  of,  50  feet  northwest  of  road,  northeast 

corner  of  adobe  hut;  iron  post  stamped  "1834  NOGLS" 1,845.084 

Red  Rock,  9.8  miles  north  of,  14  feet  east  of  12-inch  mesquite  tree, 

4  feet  west  of  road;  iron  post  stamped  "1880  NOGLS" 1,891.246 

Red  Rock,  13  miles  north  of,  4  feet  west  of  road ;  iron  post  stamped 

"1915  NOGLS" - ^^ 1,926.086 

Paisano  Tanks,  0.8  mile  south  of,  5  feet  west  of  road;   iron  post 

stamped  "  1953  NOGLS  " 1,  964.  204 

Paisano  Tanks,  200  feet  west  of,  in   slgnpost  reading  "Tucson  50 

mile»-Owlhead  Water  20  miles";    spike 1,969.60 

Paisano  Tanks,  2.8  miles  north  of,  10  feet  west  of  road,  4  feet  south 

of  giant  cactus;  iron  post  stamped  "  1909  NOGLS  " 1, 920. 144 

Paisano  Tanks,  6  miles  north  of,  4  feet  east  of  road,  4  feet  north  of 

4-inch  mesquite  tree;  iron  post  stamped  "1751  NOGLS" 1.762.299 

Paisano  Tanks,  9.25  miles  north  of,  4  feet  west  of  road,  0  feet  south 

of  scrub  mesquite  tree;  iron  post  stamped  "  1669  NOGLS  " 1, 680. 150 

Florence,  3  miles  south  of,  6  feet  east  of  road,  6  feet  south  of  mes- 
quite bush;  iron  post  stamped  "1586  NOGLS" 1,597.061 
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TT7080M  aVAD&AVGLE. 

Wbltfoodi  imneh  north  aloBf  Ughway  to  polnt  6.6  mllM  Borth  of  Ben  BuiIbI 

raBoh. 

Benedict  ranch  house,  450  feet  southeafit  of,  east  side  of  road,  In      Ftet 
west  slde  of  telephone  iwle;  bolt 2,302.86 

Benedict  ranch  house,  0.8  mile  north  of,  east  aide  of  wash  north-south, 
foot  of  hüls,  east  edge  of  road ;  iron  post  stamped  '*  2325  NOGLS  ".  2, 337. 096 

Benedict  ranch,  2.5  niiles  north  of,  10  feet  east  of  road,  150  feet  south 
of  road  forks;  paint  polnt  on  bowlder  outcrop 2,492. 78 

Benedict  ranch,  4.8  miles  north  of,  3.5  miles  south  of  steam  pump, 
east  edge  of  road;  iron  post  stamped  "2616  NOGLS" 2,627.875 

T.  12  S.,  R.  14  E.,  sec.  7,  Puschs  steam  pump,  2  feet  south  of  northeast 
corner  of  pump  house,  west  side  of  road ;  Iron  post  stamped  ''  2573 
NOGLS  " 2, 584. 942 

Ben  Buzzini  ranch,  1  mile  north  of ,  in  road  forks,  on  rldge ;  iron  post 
stamped  "  2835  NOGLS  " 2, 847. 103 

Ben  Buzzini  ranch,  4  miles  north  of,  north  eud  of  rldge,  where  road 
enters  canyon,  30  feet  west  of  road,  on  east  side  of  canyon;  Iron 
post  stamped  "3069  NOGLS" 3,080.857 

Tbomb  eait  alonr  highway  to  X.  Xartinei  niBoh,  theace  northweit  mciou 
oonntry  to  Agna  Oallonte  ranoh,  theaoe  west  to  BoBodict  ranch. 

Tucson,  northwest  corner  of  Thlrd  Street  and  Eighth  Avenue ;  top  of 
hydrant 2, 382. 33 

Tucson,  University  of  Arizona,  at  east  drlveway  entrance,  3  feet  south 
of  gate;  iron  post  stamijed  "2412  NOGLS" 2,423.994 

T.  14  S.,  R.  14  E.,  sec.  3,  2.3  miles  east  of  Edmonson  ranch,  5  feet 
south  of  road ;  iron  post  stamped  "  2473  NOGLS  " 2, 484. 871 

T.  14  S.,  R.  15  E.,  north  edge  of  sec  6,  5.25  miles  east  of  Edmonson 
ranch,  1,000  feet  east  of  Pantano  Wash,  on  rldge  in  road  forks; 
iron  post  stamped  "2515  NOGLS" 2,526.950 

T.  14  S..  R.  15  E.,  sec.  3,  15  feet  north  of  William  H.  Bush's  adobe 
house,  15  feet  south  of  road;  iron  post  stamped  "  2530  NOGLS  "___  2, 542.005 

Domingo  Martlnez  ranch  (near  Tanque  Verde),  0.8  nille  southeast  of, 
near  southwest  corner  sec.  5,  T.  14  S.,  R.  16  E.,  1,000  feet  south  of 
schoolhouse,  on  rldge  north  slde  of  road.  at  angle  to  east,  4  feet 
south  of  fence  corner ;  iron  post  stamped  "  2649  NOGLS  " 2. 660. 814 

Juan  Cruz  ranch  house,  100  feet  south  of,  15  feet  west  of  gate;  paint 
polnt  on  bowlder  outcrop 2,676.19 

M.  Martlnez  ranch  house,  305  feet  west  of,  sec.  3,  T.  14  S.,  R.  16  E., 
15 'feet  northeast  of  road  forks,  10  feet  south  of  green  tree,  in 
granlte  outcrop;  alumlnum  tablet  stamped  "2711  NOGLS" 2,722.596 

Agua  Caliente  ranch  house,  400  feet  southeast  of,  south  slde  of  sec. 
20,  T.  13  S.,  R.  16  E.,  west  edge  of  Agua  Caliente  Spring,  in  granlte 
outcrop;  alumlnum  tablet  stamped  "2728  NOGLS" 2,739.650 

T.  13  S.,  R.  15  E.,  sec.  26,  3  miles  west  of  Caliente  Spring  along 
Sabina  Canyon,  0.25  mile  northeast  of  two  buttes,  8  feet  south  of 
road;  iron  post  stamped  "2635  NOGLS" 2,646.761 

Corrlllo  ranch  house,  60  feet  northeast  of,  70  feet  west  of  wash,  in 
granlte  bowlder;  alumlnum  tablet  stamped  "2596  NOGLS" 2,607.256 

Corrlllo  ranch,  2  miles  northwest  of,  west  slde  of  maln  road  at  forks, 
northeast  slde  of  canyon;  paint  polnt  on  bowlder 2,  741.82 

Fort  Lowell,  2.8  miles  north  of,  on  rldge  in  gap,  25  feet  north  of 
road;  iron  post  stamped  "2733  NOGLS" 2,744.570 
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Manuel  Brooks  ranch,  0.8  mile  west  of,  35  feet  north  of  wlre  fence        Feet. 
and  south  edge  of  road  forks ;  iron  post  stamped  "  2400  NOOLS  "._  2, 411. 820 

X.  Xarttnei  ranoh  northeftit  tdong  hi^hway  to  R^dlnfton. 

M.  Martinez  ranch  house,  3.25  miles  northeast  ot  top  of  west  spur  of 
mountain,  west  edge  of  road,  in  granite  outcrop ;  aluminum  tablet 
stamped  "3920  NOGLS" 3,931.838 

CarrlUo  ranch  house,  about  900  feet  northwest  of,  east  edge  of 
road  forks  of  two  small  canyons;  paint  point  on  granite  outcrop—  4,094.32 

Vail  ranch  house,  about  1,000  feet  west  of,  500  feet  south  of  gate  at 
entrance  to  ranch,  top  of  ridge,  8  feet  west  of  road,  in  granite  out- 
crop ;  aluminum  tablet  stamped  "  4284  NOGLS  " 4. 295. 418 

Vail  ranch,  2.25  miles  east  of,  top  of  divide,  35  feet  northwest  of 

road,  in  granite  outcrop ;  aluminum  tablet  stamped  "  4340  NOGLS  '*.  4, 351. 493 

Youtcy  ranch,  2.25  miles  west  of,  north  edge  of  road  entrance  to  bed 

of  canyon;  paint  point  on  granite  bowlder 4,145.68 

Youtcy  ranch  house,  600  feet  southwest  of,  east  edge  of  canyon,  8 
feet  east  of  road,  in  granite  outcrop;  aluminum  tablet  stamped 
"  3851    NOGLS  " - 3,  862.  786 

Youtcy  ranch,  3.5  miles  northeast  of,  on  ridge  20  feet  west  of  canyon, 

3  feet  east  of  road;  iron  post  stamped  "3573  NOGLS" 3,584.662 

Tseson  Muth  tdong  Ughway  to  Bontheaat  oomer  of  Papago  Indian  Baaenratioii. 

Tncson,  in  front  of  Southern  Pacific  R.  R.  Station;  top  of  south 

rail 2. 388. 0 

Tucson,  comer  West  Sixth  and  North  Court  Streets ;  top  of  hydrant-  2, 359. 10 

Tucson,  south  wall  of  Pima  County  courthouse,  11  feet  west  of 
south  entrance  in  fourth  foundation  stone  from  ground;  bronze 
tablet  stamped  "2364  NOGLS" 2,376.049 

Tucson,  1.8  miles  south  of  courthouse,  0.5  mile  east  of  river,  150 
feet  east  of  river  bottom  at  south  end  of  Osbome  Avenue  at 
angle  to  west,  3  feet  west  of  gate  entrance  to  A.  Duravo's  pasture ; 
iron  post  stamped  "2376  NOGLS" _* 2,388.368 

Tucson,  4.25  miles  south  of,  0.25  mile  east  of  river,  at  Junction  of 
seven  roads,  6  feet  east  of  southeast  fence  comer;  iron  post 
stamped  "2434  NOGLS" 2.446.088 

Tucson,  6.5  miles  south  of,  600  feet  west  of  river,  15  feet  west  of 
northwest  fence  comer  at  angle  of  road;  iron  post  stamped 
••  2452  NOGLS  " 2, 464. 017 

Tucson,  8  miles  south  of,  in  south  gatepost  at  entrance  to  inclosure 
on  Papago  Reservation  adobe  settlement;  spike 2,498.18 

Tucson,  9.5  miles  south  of,  0.5  mile  south  of  Sahuarito  Butte,  on 
ridge,  275  feet  east  of  river  bottom,  50  feet  west  of  wire  fence, 
2  feet  south  of  mesquite  tree,  in  road  forks;  iron  post  stamped 
"  2540  NOGLS  " 2,  551.  912 

Hart  ranch,  6.25  miles  north  of,  10  feet  east  of  road,  1  foot  north  of 
telephone  pole;  iron  post  stamped  "2594  NOGLS" 2.606.127 

Hart  ranch,  3.5  miles  north  of,  south  side  of  flat  draw,  100  feet  west 
of  road,  175  feet  southeast  of  adobe  house,  1  foot  north  of  tele- 
pbone  pole;  iron  post  stamped  "2630  NOGLS" 2,642.200 
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Vall  Mutliweit  9  milei. 

Vail,  220  feet  nortlieast  of  Station,  5  feet  east  of  gate;  iron  post       Feet. 
stauii)ed  *'  3220  " 3,  232.  479 

Vail,  2.8  miles  soiitb  of,  crossing  of  Andrade-Tucson  and  Vall-Helvetia 
roads,  southwest  side ;  iron  i)08t  8tami)ed  "  3290  NOOLS  " 3, 302. 681 

Vall  louthMiBt  8  mllei. 

Vail,  1  mile  southeast  of,  west  edge  of  road,  150  feet  south  of  road 
forks;  paint  i)olnt  on  bowlder  outcrop 3,274.14 

Vail,  2  miles  southeast  of.  200  feet  east  of  old  road  forks,  8  feet  north 
of  road;  imint  |X)int  on  bowlder  outcrop 3,352.87 

Vail,  3  miles  southeast  of,  20  feet  west  of  road ;  paint  polnt  on  8tone__  3, 439. 72 

Tnoion  west  alonf  hlghwayi  to  Camefie  Botanieal  Laboratory. 

Tucson,  1.9  miles  west  of,  20  feet  south  of  forks,  800  feet  east  of  hos- 
pital,  west  side  of  road;  eross  on  rock 2,352.46 

Tucson,  2.8  miles  west  of,  at  Carnegie  Hotanical  I-aboratory,  10  feet 
north  of  east  entrance,  near  northeast  conier  of  bullding;  alumi- 
num  tablet  stami^ed  *'23G3  1907" 2,673.865 

DBAOOON  QXTADBANOLE. 

Plma-Plnal  county  line  south  along  highway  to  polnt  near  Benion. 

Redington,  3.25  miles  north  of,  100  feet  west  of  angle  in  road  to 
south,  6  feet  west  of  scrub  mesquite  tree,  4  feet  north  of  road; 
iron  post  stamijed  "  27S.S  NOGLS  " 2,799.097 

Redington,  45  Unit  south  of  post  office,  in  granite  bowlder  outcrop; 
aluminum  tablet  stami)ed  "2869  NOGLS'' 2,880.103 

Redington,  4  miles  southeast  of,  north  side  of  flat  rldge,  north 
side  main  road,  CO  feet  east  of  road  forks;  iron  post  stami>ed 
"  2094    NOGLS  " 3,  005.  050 

San  Antonio  Church,  2  feet"  east  of  southeast  comer;  iron  post 
stami)ed  "3018  NOGLS" 3,029.046 

Antonio  Soso  ranch  house,  800  feet  north  of,  west  edge  of  road 
forks,  1  foot  east  of  comer  post  at  angle  in  fence;  iron  post 
stamped  "3057  NOGLS" 3.  W58.  093 

•J.  L.  Story  ranch  house,  1,600  feet  west  of,  entrance  to  ranch,  OCX) 

feet  east  of  road  forks,  in  south  gate  post;  spike 3,146.95 

Pool  i)ost  Office  and  ranch  house,  400  feet  northeast  of,  2  feet  east 
of  scrub  mesquite  tree,  6  feet  west  of  road  forks;  iron  post 
stamped  "3158.5  NOGLS" 3,109.561 

Mercedes  Ix>pez  ranch  house,  300  feet  east  of,  top  of  ridge,  east  side 
of  road  forks;  iron  i)ost  stami)ed  "3200  NOGLS" 3,211.009 

Boone  ranch,  0.5  miles  south  of,  150  feet  east  of  river,  50  feet  east 
of  Irrigation  dltch,  east  side  of  road  forks,  west  end  of  rldge  at 
angle  In  road  to  east;  iron  post  stami)ed  "3216  NOGLS" 3,226.909 

George  Etz  ranch  house,  900  feet  northwest  of,  2  feet  west  of  south 
gate  post  entrance  to  ranch;  iron  post  stamped  "3263  NOGLS"—  3,273.996 

George  Etz  ranch,  2.8  miles  south  of,  on  spur  of  hill,  6  feet  west  of 
road  in  hüls,  about  600  feet  north  of  angle  in  road  to  west  up 
wash;   Iron   post   stamped    "3372   NOGLS" 3,382.995 
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George  E2tz  ranch,  5.8  mlles  south  of,  10  feet  east  of  road,  2  feet 

Southwest  of  10-inch  leaning  mesquite  tree  utilized  as  fence  cor-       Feet. 
ner  post;  Iren  post  stamped  "3402  NOGLS" 3,413.002 

T.  15  S.,  on  llne  between  Rs.  19  and  20  £.,  850  feet  east  of  section 
eomer,  east  aide  of  road  at  forks;  iron  post  stamped  "3435 
NOGLS  " 3,  445.  942 

Marcos  Pachico  ranch,  1.5  mlles  southeast  of,  on  polnt  of  rldge  at 
south  edge  of  rlver  bottom,  south  slde  of  Irrigation  ditch,  2  feet 
south  of  fence  corner  post ;  iron  post  stamped  "  3443  NOGLS  " 3, 453. 941 

Point  2  milM  loutlieast  of  Bedington  sonthweit  8.6  mÜM. 

Moraga  ranch,  about  0.3  mlle  north  of,  250  feet  west  of  river  bottom, 
west  end  of  lane,  south  sido  of  roiid  forks,  at  Interpection  of  wire 
and  brush  fence.  3  feet  east  of  mesquite  tree  12  inclies  in  diameter, 
4  feet  north  of  three  13-inch  mesquite  trees;  iron  post  stamped 
"  2899  NOGLS  " 2, 910. 649 

PATAOOKIA  QTTADRAKOLE. 

Point  8JI  mllei  north  of  Karsli  &  Drlicoll   ranoh  north  to  southeait  oomer 

Papago  Indian  BeBorration. 

Marsh  &  Driscoll  ranch,  5.25  miles  north  of,  12  feet  east  of  road,  2 
feet  north  of  10-inch  mesquite  tree ;  iron  post  stamped  "  2874 
NOGLS  " 2, 886. 125 

S.  E.  Brown  ranch  house,  270  feet  west  of,  12  feet  east  of  road,  1  foot 
north  of  mail  box  post;  iron  i)ost  stami)ed  "  27S3  NOGLS '' 2,  795. 191 

S.  B.  Brown  ranch,  3  miles  north  of,  9  feet  west  of  road,  2  feet  south 

of  10-inch  mesquite  tree;  iron  ix)st  stamped  "2715  NOGLS" 2,727.225 

Hart  ranch,  polnt  on  top  of  south  concreto  wall  a round  small  reser- 

volr,  65  feet  east  of  road 2, 689.  58 

Hart  ranch,  0.5  mile  north  of,  on  open  flat,  in  road  forks;  iron  post 
stamped  "2665  NOGLS" 2,677.099 

Point  8  mllei  loathweit  of  Yall  Mnthweat  81  miles  to  sonth  gate  of  TTnlted 
States  Botanical  Bange  Beserre,  thenoe  north  west  to  seo.  7,  T.  17  8., 
B.  14  E. 

Ts.  16  and  17  S.,  Rs.  15  and  16  B.,  2  feet  north  of  stone  corner  of 

townshlps;  Iron  post  stamped  "3237  NOGLS" 3,249.481 

Vail,  5.5  mlles  south  of,  75  feet  south  of  road  forks,  in  south  side  of 
double  paloverde  tree,  south  side  of  wash ;  .iron  holt 3, 334. 24 

Stone  ranch,  3.5  miles  north  of,  foot  of  mesa,  in  road  forks ;  iron  post 

stamped  "3323  NOGLS" 3,335.513 

Stone  ranch  house,  250  feet  northwest  of,  in  road  forks,  on  west  slope 
of  rldge;  iron  post  stamped  "3824  NOGLS" 3,836.556 

Neff  &  Buckobus  ranch  house,  40  feet  west  of,  in  top  of  post  at  north- 
east  corner  of  Bessie  mine  location;  nail 3,901.08 

Helvetia.  0.5  mile  west  of,  south  side  of  canyon.  in  röad  forks;  iron 
post  stamped  "4173  NOGLS" 4,18.5.318 

Proctor  ranch  house,  600  feet  north  of,  on  north  slde  of  Box  Canyon ; 
Iron  post  stamped  "4267  NOGLS" 4.279.431 

Proctor  old  ranch,  2.8  miles  south  of,  90  feet  south  of  Sawmill  Can- 
yon, 145  feet  west  of  fence  corner  at  angle  to  northwest,  2  feet 
north  of  fence;  iron  post  stamped  "3969  NOGLS" 3.981.410 

United  States  botanical  reserve,  3  feet  east  of  south  gate;  iron  post 
stamped  "3721  NOGLS"., 3,733.518 
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United  States  botanieal  reserve,  south  gate  in  fence,  3.8  miles  north 

of,  4  feet  west  of  road  and  4  feet  east  of  12-inch  leaning  mesquite       Feet. 

tree;  iron  i)08t  stamped  "3386  NOGLS" 3,398.473 

United  States  botanieal  reserve,  north  gate  in  fence,  1.25  miles  sonth 

of,  west  edge  of  road,  south  slde  of  spreadlng  paloverde  tree ;  iron 

post  stamped  "2963  NOGLS" 2,975.451 

United  States  botanieal  reserve,  north  gate  in  fence,  in  eest  gate 

post;  spllce 2, 880. 42 

Hart  ranch,  3.8  miles  south  of,  4  feet  west  of  road,  8  feet  east  of  8- 

inch  mesquite  tree,  200  feet  north  of  angle  in  road  to  north  west; 

iron  post  stamped  "  2800  NOGLS  " 2, 812. 423 

Point  8  milM  loutheait  of  Vail  Mnth^ast  along  lüghwayi  to  Andnido  ranch, 
thenoe  louthweit  to  point  near  Gra&terville,  thence  a&it  to  Empire  ranob, 
thenoe  northeait  to  Banford  ranch,  thonoo  north  to  Pantano. 

Vail,  4  miles  southeast  of,  on  ridge,  5  feet  west  of  road;  iron  post 
stamped  "  3531  NOGLS  " 3, 543. 540 

\'ail,  6.25  miles  southeast  of,  215  feet  southeast  of  road  fork,  12  feet 
west  of  road,  in  granlte  outcrop;  aluminum  tablet  stamped  "3711 
NOGLS  " 3,  723. 362 

Andrnde  ranch  house,  200  feet  west  of,  in  granite  outcrop;  aluminum 

tablet  stamped  "3745  NOGLS  "^ 3,756.933 

Andrade  ranch,  4.25  miles  south  of,  crossing  of  road  and  wash,  east 

side  in  i)oint  of  conglomerated  rock  bluff;  brouze  tablet  stamped 

"  4079  NOGLS  '* - 4, 091.  466 

Rosemont,  1.8  miles  northeast  of,  500  feet  west  of  road  forks,  south 

I)oiut  of  ridge,  65  feet  east  of  wash,  12  feet  north  of  road,  3  feet 

south  of  double  mesquite  tree,  in  granite  outcrop;  bronze  tablet 

stamped  "4534  NOGLS" 4,546.278 

liosemont,  400  feet  north  of  schoolhouse,  in  road  forks,  in  south  side 

of  20-inch  Spanish  oak  tree;  splke 4.780.53 

Rosemout,  2.5  miles  south  of,  head  of  Box  Canyon,  in  gap  at  top  of 

ridge,  2  feet  west  of  road;  iron  post  stamped  "  5164  NOGLS  " 5, 176.  268 

Empire  ranch,  3.8  miles  west  of,  north  side  of  wash,  about  150  feet 

south  of  hüls,  20  feet  north  of  road;   iron  post  stamped  "4900 

NOGLS  " 4,  912. 472 

Empire  ranch  house,  0.25  mile  south  of.  west  side  of  road  forks,  10 

feet  north  of  12-inch  mesquite  tree  utillzed  as  fence  corner  post; 

iron  post  8tami)ed  "4032  NOGLS" 4,644.158 

Empire  ranch,  4.25  miles  north  of,  on  slight  ridge,  10  feet  east  of  road, 

6  feet  north  of  gate;  iron  poßt  stamped  "  4320  NOGLS  " 4, 332.  222 

Sanford  old  ranch  house,  20  feet  east  of,  east  edge  of  road  on  fence 

line,  in  west  side  of  20-inch  dead  tree;  staple 4,212.103 

Sanford  ranch,  1  mile  north  of,  in  gap  at  top  of  ridge,  north  edge  of 

road;  iron  iwst  stamped  "4316  NOGLS" 4,328.180 

Total  Wreck,  700  feet  north  of,  20  feet  east  of  road  in  gap;  paint 

point  on  rock 4.574.97 

Total  Wreck,  1.5  miles  northwest  of,  west  side  of  canyon,  6  feet  west 

of    road,    in    granite   outcrop;    aluminum    tablet   stamped    "4306 

NOGLS  " 4,  318.  223 

Pantano,  3.25  miles  south  of,  on  ridge,  23  feet  east  of  road,  in  granite 

bowlder  outcrop;  aluminum  tablet  stamped  "3836  NOGLS" 3,848.505 
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Pantano,  400  feet  northeast  of  Station,  12  feet  east  of  warehouse, 
Bouth  slde  of  road  near  plank  fence;  iron  iK>8t  stamped  **3540       Feet. 
NOGLS  " 3.  552. 074 

Pantano,  in  front  of  Station ;  top  of  north  rall 3, 546. 6 

Smpire  ranoh  ■onthMst  aloar  hirliwayi  to  Blgfn. 

Oottonwood,  1  mile  east  of,  8  feet  south  of  road,  east  slope  of  hill, 

west  slde  of  draw;  iron  post  stamped  "4529  NOGLS" 4,541.170 

EHgln,  4.5  miles  northwest  of,  80  feet  south  of  road  forks,  4  feet  east 
of  road,  in  granlte  outcrop ;  bronze  tabiet  stamped  "  4026  NOGLS  *'.  4, 937. 800 

Elirin  weflt  uid  tovthwMt  aloAff  Bontheni  Padflo  B.  R.  to  polBt  naar  Banf oxd 

■idinff. 

KÜgin,  45  feet  south  of  track,  northwest  comer  of  yard  fence  around 

section  hoiise;  iron  post  stamped  "4706  NOGLS" 4,718.060 

^gin,  3.25  mlles  west  of,  50  feet  south  of  track,  top  of  cut  near  wire 

fence;  iron  post  stamped  "4835  NOGLS" 4,847.158 

Sonoita,  1.5  miles  east  of,  210  feet  southeast  of  milepost  1079,  50  feet 

south  of  track,  near  wire  fence ;  Iron  post  stamped  "  4777  NOGLS  "_  4, 789. 068 
Sonoita,  0.5  miles  west  of ,  0.25  mile  west  of  milepost  1081,  In  west  end 

of  north  guard  rall  of  bridge  A;  second  holt 4,818.26 

Sonoita,  1.5  miles  west  of,  at  public  road  crossing,  45  feet  west  of 

track;  iron  post  stamped  "4746  NOGLS" 4,758.143 

Milepost  1085,  0.25  mile  west  of,  on  holt  in  south  end  of  east  cap 

of  bridge  B 4,549.75 

Sonoita,  5  mile9  Southwest  of,  between  mileposts  1085  and  1086,  i)oint 

of  ridge,  50  feet  east  of  railroad,  at  curve  D  10-No.  77,  near  wire 

fence,  in  lime  rock;  alumlnum  tabiet  stamped  "4512  NOGLS" 4,524.677 

Crittenden,  1.5  miles  north  of,  240  feet  south  of  milepost  1089,  nt 

public  roHd  crossing,  45  feet  west  of   track;    Iron   post   stamped 

"  4263    NOGLS  " 4,  274.  898 

Crittenden,  200  feet  south  of  Station,  12  feet  west  of  track,  1  foot  east 

of  southeast  foundation  stone  under  water  tank;  polnt  on  granlte 

outcrop 4, 193. 16 

Patagonia,  1.5  miles  northeast  of.  In  north  end  of  west  guard  rall  of 

bridge  A;  holt 4.116.84 

Patagonia,  100  feet  east  of  Station,  16  feet  north  of  track;  iron  post 

stamped  "4044  NOGLS" 4,050.304 

Milepost  1096,  20  feet  north  of,  east  end  of  steel  bridge  over  Sonoita 

River,  5  feet  south  of  track ;  point  on  stone  wall 3, 949. 34 

Milepost  1097,  200  feet  east  of,  east  end  of  steel  bridge  over  Sonoita 

River,  5  feet  south  of  track,  in  stone  wall ;  alumlnum  tabiet  stamped 

"  3891    NOGLS  " 3, 903.  076 

Sanford,  1.8  miles  east  of,  4  feet  north  of  track,  point  on  stone  wall  at 

east  end  of  steel  bridge  over  Sonoita  River 3,  819.  84 

Sanford.  1  mile  east  of,  2,100  feet  east  of  milepost  1100,  120  feet  east 

of  bridge  B,  8  feet  north  of  track,  in  rock  ledge ;  alumlnum  tabiet 

stamped  "3785  NOGLS" 3,797.070 

PatafoniA  loiithaatt  aloaf  hif hwayi  4  milei. 

Patagonia,  3  miles  southeast  of,  100  feet  south  of  road  forks,  10  feet 
west  of  road ;  iron  post  stumped  "  4223  NOGLS  " 4, 235. 112 
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Point  8^  milei  north  of  Calabasas  and  8  miles  eait  of  Santa  Orui  Kiver  eait 
along  hiffhway  to  iteam  pump,  thonce  toutheast  to  Southern  PacilLc  B.  R. 

Santa  Cruz,  3  mlles  east  of,  on  flat  rldge,  35  feet  soiith  of  road,  in       Feet. 

blue  lime  rock  outcrop;  aluminum  tablet  staniped  "3645  NOGLS".  3,657.181 
Santa  Cruz,  6.25  mlles  east  of,  in  gap  at  head  of  canyon,  30  feet  west 

of  road.  In  granite  rocii ;  aluminum  tablet  stamped  "  3948  NOGLS  "_  3, 959.  818 
Salero  steam  pump,  0.8  mile  west  of,  700  feet  north  of  old  adobe 

houses,  200  feet  east  of  canyon,  25  feet  east  of  road,  in  lime  roclj 

outcrop;  aluminum  tablet  stamped  "4127  NOGLS" 4,138.713 

Salero  steam  pump,  2.5  milei?  soutlieast  of,  top  of  rldge,  25  feet  west 

of  road;  iron  post  stamped  "4498  NOGLS" 4,509.715 

Salero  steam  pump,  4.5  miles  southeast  of,  40  feet  east  of  draw,  10 

feet  west  of  road;  iron  post  stamped  "4300  NOGLS" 4,372.159 

Oanelo  Paat  north  to  Boyle  ranch,  thence  eait  to  polnt  near  Evans  ■choolhoote. 

Boyle  ranch  house,  500  feet  southeast  of,  120  feet  east  of  road  forks, 
at  fence  comer;  iron  post  stami)ed  "5034  NOGLS" 5,046.601 

ARIVACA  aXTADRANOLE. 

Point  8  milei  northwest  of  Calabaaai  north  to  polnt  8  miles  north  of  Xarsh  ft 

Driscoll  ranoh. 

Calabasas,  5.5  miles  north  of,  west  side  of  road,  S  feet  north  of  gate 

entrance  to  Ohms  ranch;  iron  post  stamped  "3321  NOGLS" 3,333.201 

Calabasas,  8.5  miles  north  of,  in  forks  of  road;  iron  post  stamped 

"  3279    NOGLS  " 3, 291. 397 

Tubac,  1  mile  south  of,  75  feet  west  of  road  forks,  at  southeast  comer 

of  adobe  house;  iron  post  stamped  "3222  NOGLS" 3,234.486 

Tubac,  2.25  mlles  north  of,  7  feet  east  of  road,  2  feet  south  of  18- 

inch  leaning  mesquite  tree  at  angle  in  road  to  northwest ;  iron  post 

stamped  "3140  NOGLS" 3,152.156 

Tubac,  5.5  miles  north  of,  10  feet  east  of  road,  on  slight  rldge;  iron 

post  stamped  "3096  NOGLS" 3,108.280 

The  Junction,  1,500  feet  south  of,  75  feet  east  of  ridge,  15  feet  east 

of  road,  1  foot  north  of  fence ;  iron  ix)st  stamped  "  3038  NOGLS  "_  3, 049.  932 
L.  A.  Smith  ranch  house,  2.^  mlles  north  of,  6  feet  west  of  road,  1  foot 

south  of  telephone  pole;  iron  post  stamped  "2940  NOGLS'* 2,961.129 

Marsh  &  Driscoll  ranch,  2  miles  north  of,  40  fei»t  east  of  main  road, 

20  feet  west  of  loop  in  road,  1  foot  southeast  of  telephone  pole;  iron 

post  stamped  "2909  NOGLS" 2,921.134 

Point  8.6  miles  north  of  Calabasas  east  2  miles. 

Calabasas,  8.5  miles  north  of,  in  road  forks,  east  side  of  river,  25 
feet  east  of  Tucson  and  Nogales  public  road ;  iron  post  stam[)ed 
"  3279  NOGLS  " 3,  291.  397 

NOOALES  aUADRANGLE. 

Nogales  north  along  Southern  Pacific  R.  R.  to  Calabasas;  thence  northeast  to 

Sanford  siding. 

Nogales,  International  boundary  monument  122;  northeast  corner  of 
masonry  base ■ 3, 863. 57 

Nogales,  1  mile  north  of,  200  feet  north  of  milepost  1119,  in  north  end 
of  west  guard  rail  to  bridge  A;  holt 3,824.70 
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Kogales,  3  miles  north  of,  700  feet  north  of  milepost  1117,  west  side 

of  road,  75  feet  east  of  Maraposa  ranch  house ;  iron  post  stamped       Feet. 

"3734  NOGLS" 3,746.245 

Nogales,  5  miles  north  of,  100  feet  south  of  milepost  1115,  in  north 

end  of  east  guard  rail  to  bridge  A;  holt 3,662.30 

Nogales,  6  miles  north  of,  50  feet  west  of  track,  10  feet  north  of  gate, 

500  feet  south  of  milepost  1114 ;  fron  post  stamped  "  3598  NOGLS  "_  3, 610. 294 
Calabasas,  60  feet  north  of  Station,  2  feet  east  of  gate;  iron  i)ost 

stamped  "3433  NOGLS" 3,445.411 

Calabasas,  2.8  miles  east  of,  east  end  of  iron  bridge  over  Sonolta 

River,  north  side  of  track.  In  top  of  stone  wall ;  alumlnum  tablet 

stamped  "3507  NOGLS" 3,519.356 

Milepost  1105,  400  feet  west  of ;  holt  in  east  end  of  south  guard  rail 

of  bridge  A 3,586.03 

Walnut  Grove  ranch,  0.5  mile  east  of,  east  end  of  steel  bridge  over 

Sonoita  River,  north  side  of  track,  in  top  of  stone  wall ;  aluminum 

tablet  stamped   "3641  NOGLS" 1 3,653.675 

Milepost  1103,  0.25  mile  west  of,  on  holt  in  north  end  of  steel  cap  on 

east  end  of  bridge  over  Sonoita  River 3, 688. 64 

Calabasas  northwest  along  highway  2.6  miles. 

Calabasas,  2.5  miles  north  of,  at  road  forks,  2  feet  west  of  northwest 

fence  eomer;  iron  post  stamped  "3377  NOGLS" 3,389.139 

Point  near  Vogalas  from  monnment  122  east  along  international  boondary  to 
monnment  119.     (See  also  oonneotion  at  Lochiel  at  monument  112.) 

Post  122,  Nogales,  top  of  masonry  base  ( Boundary  Commission  eleva- 

tion   3,851.37) 3,  863.  57 

Post  121.  Nogales  (Boundary  Commission  elevatiou  3,995.40) 4,016. 14 

Post  120  (Boundary  Commission  elevatlon  4173.55) 4,192.58 

Post  119  (Boundary  CJommission  elevation  4095.47) 4,101.71 

Point  4  miles  sontheast  of  Patagonia  sontheast  along  highway  to  Loohiel. 

A.  B.  Sorrell  ranch  house,  500  feet  east  of,  75  feet  east  of  road,  in 
igneous  rock  outcrop;  aluminum  tablet  stamped  "4653  NOGLS"—  4,465.998 

Hardshell  störe,  125  feet  northwest  of,  4  feet  west  of  road ;  polnt  on 

limestone  rock 4, 964. 68 

Hardshell  störe,  1.8  miles  south  of,  25  feet  east  of  road,  on  aide  of 
hill,  in  limestone  outcrop;  aluminum  tablet  stamped  "5241 
NOGLS  " 5, 253. 642 

Moury  Mines,  2  feet  south  of  ,road,  20  feet  north  of  well,  in  8-inch 
Spanish  oak  tree;  nail 5,415.66 

Moury  Mines,  0.7  mile  south  of,  400  feet  northeast  of  adobe  house,  16 
feet  north  of  road,  5  feet  north  of  Spanish  oak  tree  22  inches  in 
diameter,  In  quartz  rock ;  aluminum  tablet  stamped  "  5394  NOGLS  "_  5, 406. 361 

Washington,  0.2  mile  north  of,  15  feet  east  of  road  forks,  on  top  of 

rldge;  iron  post  stamped  "5496  NOGLS" 5,508.121 

Washington,  2.5  miles  east  of,  on  narrow  rldge,  2  feet  south  of  road. 
In  lime  rock  outcrop;  aluminum  tablet  stamped  "5021  NOGLS  "__  5.033.114 

Lochlei,  north  aide  of  read,  in  front  of  Chinese  störe,  in  post ;  spike—  4, 686. 54 
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Loolii«!  BorthoAit  aloBf  lilrliwAy  to  CtauMlo  Fms. 

International  boundary  iron  post  112,  top  of  masonry  baue  (Bonnd-       Fi&et. 

ary  (*onimiH8lon  elevation  4JÖ0.49) 4,776.006 

Canieron  ranch,  1.5  Dilles  north  of,  top  of  rldge,  85  feet  east  of  road, 

75  feet  weHt  of  wlre  fence,  In  llme  rock ;  alumlnum  tablet  stamped 

"  4830  NOOLS  " 4,  842.  2d9 

Little  ranch  boiise,  1  niile  north  of,  top  of  north-south  ridge,  15  feet 

aoutheast  of  road ;  Iron  post  stamped  "  4997  NOGLS  " 6, 009. 497 

Canelo  I'ass,  100  feet  south  of  top  In  divlde,  15  feet  west  of  road,  in 

gmnlte  outcrop ;  alumlnum  tablet  stamped  "  6442  NOGLS  " 6, 464. 030 

BEV80N  QÜADSANGLE. 

Benton  north  to  BoquUla  Cattle  Co.  ranoh. 

Boquilla  Cattle  Co.  ranch  house,  800  feet  west  of,  200  feet  south- 
weHt  of  flat-top  butte,  east  slde  of  road  forks,  1  foot  west  of  fence 
Corner  iwst;  Iron  post  stamped  "3500  XOGLS  ** 3,511.008 

Benton  lottli  alonf  EI  Paio  h  Bouthweitern  K.  R.  to  Fairbank. 

Benson,  In  front  of  passenger  Station;  top  of  south  rail ^ 3,580.3 

Benson,  Intersectlon  of  Huachuca  and  Fourth  streets,  northwest  Cor- 
ner of  Virginia  Hotel ;  Iron  post  stamped  "  3573  NOGLS  " ^ 3, 583. 942 

Benson,  3  miles  southeast  of,  100  feet  west  of  track,  20  feet  west  of 
milepost  1034;  Iron  i)ost  stamped  "3541  NOGLS" 3,551.929 

Ts.  17  and  18  S.,  Rs.  20  and  21  E.,  corner  of  townshlps,  150  feet  east 
of  El  Paso  &  Southwestern  R.  R.  and  60  feet  west  of  Southern 
Pacific  R.  R.,  east  side  of  wagon  road  between  crossings ;  iron  i)ost 
stami)ed  "3583  NOGLS" 3,694.996 

Lands  Crossing,  200  feet  southeast  of  milepost  1040,  50  feet  east  of 
railroad  track,  1  foot  north  of  fence  corner  post ;  iron  post  stamped 
"  3644  NOGLS  " 3, 654.  863 

Lands  Crossing,  3.25  miles  south  of,  0.25  mlle  south  of  milepost  1043, 
45  feet  east  of  El  Paso  &  Southwestern  R.  R.,  50  feet  west  of 
Southern  Pacific  R.  R.,  east  edge  of  wagon  road,  3  feet  southeast  of 
telegraph  pole;  iron  post  stamped  "3707  NOGLS" 3,717.906 

Fairbank,  3.25  mlle  north  of,  100  feet  southwest  of  public  road  cross- 
Ing,  50  feet  west  of  track,  60  feet  south  of  road  forks,  east  side  of 
road,  70  feet  east  of  Irrigation  dltch,  2  feet  south  of  fence  corner 
post;  iron  post  stami>ed  "3780  NOGLS" 3,790.886 

Fairbank,  Southern  Pacific  R.  R.  track;  top  of  rall 3,852.0 

Evanf  lohool  eait  and  northeait  along  lilghway  to  Tombttone. 

Evans  schoolhouse,  2  feet  south  of  east  entrance,  4  inches  above 
ground,  in  foundatlon  stone;  alumlnum  tablet  stnmi)ed  "4927 
NOGLS  " 4,  939.  271 

Pyeatts  ranch  house,  150  feet  south  of,  45  feet  south  of  road,  in  llme- 
stone  outcrop;  alumlnum  tablet  stamped  "5185  NOGLS" 5,197.464 

Pyeatts  ranch,  3  miles  east  of,  east  side  of  slope,  30  feet  north  of 
road;  iron  post  stamped  "5061  NOGLS" 5,073.479 

Fort  Huachuca,  2  feet  uortheast  of  wagon  scales,  18  feet  north  of 
commlBBaiy;  iron  post  stamped  "6046  NOGLS" 6,06&429 
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O.  R.  ranch  honse.  In  foundation  stone  of  south  wall  at  southeast       Feet. 

comer ;  alumlnum  tablet  stamped  "  4605  NOGLS  " 4. 617. 393 

O.  R.  rancb,  3.5  miles  east  of,  150  feet  north  of  road,  1  foot  south  of 

quarter  corner  between  secs.  25  and  30,  T.  21  S.,  Rs.  20  and  21  E.; 

iron  post  stamped  "4424  NOGLS" 4,438.252 

O.  R.  ranch,  6.8  milee  northeast  of,  2  feet  north  of  road,  opposite 

large  mesquite  tree  in  wash  500  feet  south;  iron  post  stamped 

"4232  NOGLS  " 4, 244. 432 

Charleston,  20  feet  east  of  El  Paso  &  Southwestem  R.  R.  track,  20 

feet  south  of  wagon  road  at  crossing;  iron  post  stamped  "3957 

NOGLS  " 3, 969.  465 

Charleston,  3.25  miles  northeast  of,  top  of  ridge,  12  feet  south  of 

road;  Iron  post  stamped  "4240  NOGLS" 4,252.415 

Tombfltone,  2J26  miles  southwest  of,  north  side  of  hill,  40  feet  south 

of  road,  in  limestone  outcrop;  alnminum  tablet  stamped  "4534 

NOGLS  " 4,  546. 295 

Tombstone,  in  north  wall  of  county  courthouse,  4  feet  east  of  north 

entrance;  aluminum  tablet  stamped  "4526  NOGLS" 4,538.259 

Tomlwtone  weit  alonr  El  Pmo  k  Bonthwetteni  and  Sonthen  Faoiflo  B.  Bi. 

to  point  near  Elgin« 

Tombstone,  3  miles  west  of,  300  feet  west  of  trestle  over  Tombstone 
Gulch,  23  feet  south  of  railroad  track,  in  granite  outcrop;  bronze 
tablet  stamped  "  4200  NOGLS  " 4, 212.  257 

Fairbank,  2.25  miles  east  of,  150  feet  west  of  wagon  road  under 
trestle,  40  feet  north  of  railroad,  top  of  cut;  iron  post  stamped 
"4016  NOGLS" . 4,028.255 

Fairbank,  1  mile  east  of,  365  feet  west  of  public  road  crossing,  in  east 
end  of  north  guard  rail  of  bridge;  on  holt 3,924.90 

Fairbank,  north  side  of  street,  15  feet  east  of  street  corner,  in  front  of 
Montezuma  Hotel;  iron  post  stamped  "3847  NOGLS" 3,858.370 

Fairbank,  3  miles  west  of,  680  feet  west  of  milepost  1053,  40  feet  west 
of  iron  bridge,  12  feet  north  of  track,  top  of  south  wall  of  canyon, 
in  granite  rock ;  alumüium  tablet  stamped  "  3973  NOGLS  " 3, 985.  587 

Milepost  1054,  1,000  feet  west  of,  in  east  end  of  south  guard  rail  to 
bridge  A;  on  holt —  4,040.03 

Brookline,  0.8  mile  west  of,  midway  between  milepost  1056  and  1057, 
at  public  road  crossing,  15  feet  north  of  track,  east  side  of  wagon 
poad;  iron  post  stamped  "4111  NOGLS" 4,122.199 

Hnachuca,  1,480  feet  east  of  Station,  50  feet  north  of  track,  at  fence 
comer;  iron  post  stamped   "4253  NOGLS" 4,265.296 

Huachuca,  in  front  of  Station ;  top  of  north  rail 4. 281. 0 

Huachuca,  3.25  miles  west  of,  at  old  adobe  town,  150  feet  north  of 
track,  2  feet  south  of  gate  and  right  of  way  fence;  iron  post 
stamped  "4406  NOGLS" 4,418.322 

Huachuca,  5  miles  west  of,  in  northwest  comer  of  iron  bridge;  at 

milepost  1066;  on  holt 4,487.58 

Huachuca,  6  miles  west  of,  50  feet  north  of  track,  50  feet  east  of 
milepost  1067 ;  iron  post  stamped  "  4522  NOGLS  " 4,  534. 292 

Elgin,  2.8  miles  east  of,  35  feet  south  of  track  and  road  crossing, 
west  edge  of  wagon  road,  at  fence  corner;  iron  post  stnmped 
4617    NOGLS  " 4,  029. 180 
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Oluu'lMton  wouth,  alonf  El  Pmo  9t  SontliwMteni  S.  B.  to  point  near  Baiininff 

fwitcli  aAd  retum. 

Charledton,  20  feet  east  of  track,  20  feet  north  of  road  crossing;       Feet. 
Iron  post  Btamped  "3957  NOGLS" 3,909.465 

Culvert  2668,  600  feet  east  of,  600  feet  east  of  Huachuca  pipe  llne, 
3  feet  east  of  gate,  in  rock;  aluminum  tablet  stamped  *'4000 
NOGLS  " 4, 012. 090 

Lewis  Springs,  west  wall  of  pump  house;  aluminum  tablet  stamped 

"  4019    NOGLS  •* 4, 030.  887 

Lewis  Springs,  3.5  miles  south  of,  200  feet  southeast  of  cut,  100  feet 
south  of  old  roadbed,  in  rock;  aluminum  tablet  stamped  "4194 
NOGLS  " 4, 206. 344 

Lewis  Springs,  6.7  miles  south  of,  40  feet  north  of  old  roadbed.  550 
feet  west  of  large  wash,  in  rock;  aluminum  tablet  stamped 
"  4359    NOGLS  " ' 4,  370. 957 

Banning  switch,  1.5  miles  south  of,  0.25  mile  south  of  bridge  90, 
50  feet  north  of  old  roadbed ;  iron  post  stamped  "  4368  NOGLS  "—  4, 380. 341 

Point  neax  Banning  Bwltoh  WMt  to  point  near  Boblnton  ranch. 

Banning  switch,  2  miles  north  of,  40  feet  south  of  road;  chtsel 
mark  on  sunken  bowlder;  mesquite  tree  near  bowlder  marked 
"  U.  S.  G.  S.  B.  M.  4520  " 4.  532. 69 

Robinson  ranch,  1.4  miles  west  of,  south  of  forks  in  road  15  feet, 
in  granite  bowlder  2  by  3  feet;  bronze  tablet  stamped  "4702 
M.  P.  92" 4,715.255 

Robinson  ranch,  100  yards  south  of  house,  2  feet  east  of  south 
gate  post ;  chisel  mark  on  stone ;  post  marked  "  U.  S.  G.  S.  B.  M. 
4811 " 4,  823.  81 

BEEF  QTTADBANOLE. 

Point  near  Banning  ewitoli  lOutheaBt  along  El  Paao  9t  SonthweBtem  B.  B.  to 

Baco  Junction. 

Packard,  3  miles  north  of,  390  feet  north  of  bridge  94,  40  feet  east  of 
rallroad,  in  lime  bowlder ;  bronze  tablet  stamped  "  4489  AI.  P.  92  "_  4, 502. 021 

Packard,  100  feet  east  of  platform  of  Station,  50  feet  east  of  track, 
150  feet  east  of  railroad  crossing,  south  end  of  switch;  iron  post 
stamped  "4666  M.  P.  92" 4.678.969 

BI8BEE  16'  aiTADBAKOLE. 

International  boundary  monument  92  northeast  along  road  to  Don  Luis,  thence 
via  El  Paio  k  Sonthwestem  B.  B.  to  Bitbee,  thence  north-northeait  and 
■onth  along  trail  via  Brewery  Onlch  and  Snlphur  Springt  Valley  Boad  to 
International  boundary  monument  88. 

Naco,  0.5  mile  east  of,  International  boundary  monument  92,  top 
of  masonry  corner 4,603.395 

Naco,  0.5  mile  north  of,  60  feet  north  of  large  sicniboard,  nt  forks 
of  wagon  road  to  Naco;  iron  iJost  stamped  "4538.M.  P.  92" 4,551.566 

Huirs  Halfway  House,  1  mile  south  of,  at  road  crossing,  20  feet 
east  of  main  road  to  Naco;  iron  r)08t  stami>ed  "4S0S  M.  P.  92"__  4,881.331 

Bisbee,  2.2  miles  south  of,  railroad  crossing  at  forks  of  roads,  10 
feet  west  of  railroad,  40  feet  west  of  Bisbee-Naco  Road;  bronze 
tablet  stamped  "5166  M.  P.  92" 5,178.865 
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Bisbee,    Ck>pper   Queen   Mining   Co.'s   störe  buildlng,   in   northwest       Feet. 

coraer;  bronze  tablet  stamped  "5300  M.  P.  92" 5,313.208 

Bisbee,  0.7  niile  north  of  Copper  Queen  Mining  Co.'s  störe,  In  Brewery 

Guleh,  north  of  road,  in  frönt  of  house  No.  7,  point  of  ledge; 

bronze  tablet  stamped  "  5383  M.  P.  92  " 6, 396. 096 

Bisbee,    1.7   miles  north    of,    dlvide   between   Bisbee   and   Sulphur 

Springs   Valley   and   forks   of  trall,   in   conglomerate   projecting 

ledge;  bronze  tablet  stamped  "5939  M.  P.  92" 5,952.159 

Forest  ranch,  6.5  mlles  north  of,  forks  of  Sulphur  Springs  Valley- 

Dixie  Canyon  wagon  road,  1.5  miles  north  of  maln  road;   iron 

post  stamped  "4272  M.  P.  92" 4,285.179 

Forest  ranch,  2.5  miles  northeast  of,  20  feet  north  of  road  to  Wilcox, 

north  slde  of  big  wash ;  iron  post  stamped  "  4357  M.  P.  92  " 4, 370.  209 

Forest  ranch,  3  miles  south  of,  road  to  Slaughter  ranch,  20  feet 

west  of,  and  west  of  wash ;  iron  post  stamped  "  4354  M.'  P.  92  "__>  4, 366.  998 
Forest  ranch,  6.5  miles  south  of,  0.25  mlle  north  of  lone  buttes  on 

flat,  10  feet  east  of  road ;  iron  post  stamped  "  4284  M.  P.  92  " 4,  296. 947 

Forest  switch,  0.25  mile  southwest  of,  600  feet  south  of  railroad, 

northeast  comer  of  Slaughter  ranch  fence;   iron  post  stamped 

"4237  M.  P.  92" 4,250.011 

Slaughter    ranch,    1    mile    south    of,    International    monument   88, 

top  of  masonry 4, 330. 095 

Bisbee  west  alo&y  Tombstone  Kosd  to  point  on  EI  Fsso  h  Southweitem  B.  R. 
1.6  miles  Bonth  of  Bannlng  iwltch,  thence  soutbeast  vis  railroad  to  perma- 
nent bencb  mark  0.5  mile  nortb  of  Ifaco. 

Bisbee,  2.8  miles  west  of,  dlvide  between  Tombstone  and  Bisbee, 
forks  of  wagon  road,  60  feet  north  of  main  road  to  Tombstone,  pro- 
Jection  of  quartz  ledge;  bronze  tablet  stamped  "6038  M.  P.  92"__  6,050.773 

Cox  ranch,  100  feet  west  of  house,  12  feet  north  of  wagon  road,  50 
feet  north  of  comer  of  stone  corral,  granite  bowlder  2  feet  out  of 
ground;  bronze  tablet  stamped  ^'5094  M.  P.  92" , 5,107.221 

Naco  Junction,  60  feet  southwest  of  platform,  between  wagon  road 
and  railroad;  iron  post  stamped  "4674  M.  P.  92" 4,687.108 

Bisbee  south  by  road  Tia  Solbrook,  Calnmet  and  Arisona,  Lowell,  and  Bisbee 

West  mines  to  Don  Luis. 

Calnmet  &  Arizona  mine,  "  Irish  Mag "  shaft,  200  feet  northeast 
of,  50  feet  west  of  lime  house  and  10  feet  west  of  road,  in  lime- 
stone ledge;  aluminum  tablet  stamped  "5540  M.  P.  92" 5,552.995 

Gardner  mine,  200  feet  south  of  shaft,  summit  of  divide  between  Gard- 
ner and  Lowell,  10  feet  east  of  wagon  road,  in  limestone  rock; 
aluminum  tablet  stamped  "5373  M.  P.  92" 5,386.322 

liowell  mine,  1,000  feet  south  of  shaft,  summit  of  divide  between 
Lowell  and  South  Bisbee,  5  feet  west  of  trail,  in  projection  of  lime- 
stone ledge;  aluminum  tablet  stamped  "5431  M.  P.  92" 5,443.938 

Bisbee  West  mine,  60  feet  west  of  office  and  90  feet  north  of  wagon 
road,  in  projection  of  granite  ledge;  aluminum  tablet  stamped 
5399  M.  P.  92" 5,411.850 
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Chirlcahua,  Coolilse,  Fearce,  and  San  Simon  Quadrangles  (Chlrlcahna  National 

Forest). 

OOCHISE  COÜHTT. 

The  elevations  in  the  following  list  are  based  upon  the  precise- 
level  line  along  the  Southern  Pacific  Railroad  as  corrected  in  1907. 
For  additional  elevations  in  the  Cochise  and  San  Simon  quadrangles 
ref  er  to  precise-level  list,  pages  13-14.  Additional  elevations  in  the  San 
Simon  and  Chiricahua  quadrangles  are  given  in  list  for  New  Mexico 
(Bulletin  464).  The  line  from  Cochise  via  Pearce  and  Shaw  ranch 
to  a  point  near  Apache  Pass  is  not  finally  adjusted.  It  closed  3.5 
feet  low,  and  assuming  that  a  yard  error  was  made  in  rod  reading, 
that  amount  has  been  thrown  at  end  of  line  near  Apache  Pass  and 
the  fraction  0.5  foot  adjusted. 

The  leveling  in  the  Pearce  quadrangle  was  done  by  Chester  Irvine 
in  1901  and  by  T.  A.  Green  in  1907.  The  leveling  in  the  three  re- 
maining  quadrangles  was  done  by  Green  in  1907. 

SAN  8IX0H  QITADBANGLE. 

Bowle  south  along  road  to  month  of  canyon  4.7  mllei  north  of  Apache  Fast, 

thence  northeait  to  San  Bim^n. 

Bowle,  southeast  comer  of  Solomon  &  Wlckersham's  störe ;  iron  post       Feet. 

stamped  "3748  H  111-1907" 3,758.956 

Bowle,  3.41  mlles  south  of,  15  feet  west  of  road ;  iron  iwst  stamped 

"  3817  1907  " 3,  827. 943 

Bowle,  6.44  miles  south  of,  50  feet  east  of  road;  iron  post  stamped 

"  3930  1907  " 3, 940. 348 

Bowie,  9.21  mlles  south  of,  10  feet  east  of  road;  iron  post  stami)ecl 

"  4167  1907  " ^ 4, 177.  785 

Apache  Pass,  5.01  miles  northeast  of,  1,400  feet  east  of  mouth  of  can- 

yon,  south  side  of  wagon  road;  alumlnum  tablet  stamped  "4453 

1907  " 4, 464. 139 

Apache  Pass,  8.01  miles  northeast  of,  1.24  miles  northeast  of  T.  J. 

Rigg  ranch,  west  slde  of  road,  just  south  of  stream  crossing;  iron 

post  stamped  "4303  1907" 4,314.348 

Apache  Pass,  10.81  miles  northeast  of,  4.04  miles  northeast  of  T.  J. 

Rigg  ranch,  west  side  of  road ;  iron  post  stamiied  "  4027  1907  " 4, 038. 006 

Apache  Pass,  14  miles  northeast  of,  7.23  miles  northeast  of  T.  J. 

Rigg  ranch,  west  side  of  road ;  iron  post  stamped  "  3810  1907  " 3,  821. 168 

Apache  Pass,  16.81  miles  northeast  of,  10.04  miles  northeast  of  T.  J. 

Rlggs  ranch,  west  side  of  road;  iron  post  stamped  "  36G5  1907  "___  3,675.66^4 
San  Simon,  75  feet  north  of  track,  100  feet  west  of  Station ;   iron 

post  stamped  "3601" 3,611.340 

San  Simon,  558  feet  north  of  track,  700  feet  northwest  of  Station,  in 

rock,  San  Simon  triangulation  Station ;  aluminiim  tablet  stamped 

"  3598  " 3,  610. 316 

San  Simon  south  along  road  to  Eagle  City,  thence  east  to  Cienaga,  N.  Mex. 

San   Simon,  2.82  miles  south  of,  30  feet  east  of  road;   iron   post 
stamped  "3641  1907" 3,651.678 
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San  Simon,  5.6  miles  south  of,  100  feet  south  of  dry  stream  crossing,       Feet. 

10  feet  west  of  road ;  Iron  post  stamped  "  3753  1907  " 3, 764. 342 

San   Simon,  8.78  miles  south  of,  10  feet  east  of  road;   iron  post 

stamped  "3888  1907" 3,898.022 

San  Simon,  11.37  miles  south  of,  8  feet  west  of  road,  in  large  rock 

beside  rock  monument ;  aluminum  tablet  stamped  "  4074  1907  " 4, 085.  278 

San   Simon,  14.25  miles  south  of,  5  feet  west  of  rond;  Iron  post 

stamped  "4260  1907" 4,270.889 

San   Simon,  16.72  miles  south  of,  1  mile  northeast  of  E^agle  City, 

5  feet  east  of  road,  in  large  rock  Just  south  of  rock  monument; 

aluminum  tablet  stamped  "  4454  1907  " 4, 464. 404 

ESagle  City,  1.5  miles  east  of,  west  side  of  road  at  forks;  iron  post 

stamped    "4574    1907" 4,584.470 

Eagle  City,  5.38  miles  northeast  of,  8  feet  north  of  road;  iron  post 

stamped  "4229  1907" 4,240.339 

Eagle  City,  8.20  miles  northeast  of,  10  feet  south  of  road ;  iron  post 

stamped  "4027  1907" 4,037.935 

Paramon  ranoli  northweit  to  San  Simon. 

Cienaga,  3.06  miles  north  of,  0.56  mlle  north  of  Paramores  ranch, 

10  feet  west  of  road ;  iron  post  stamped  "  3868  1907  " 3, 879. 036 

Cienaga,  6.32  miles  northwest  of,  3.82  miles  northwest  of  Paramores 
ranch,  5  feet  west  of  road,  75  feet  east  of  San  Simon  River,  in 
rock;  aluminum  tablet  stamped  "3796  1907" 3,806.839 

Cienaga,  9.39  miles  northwest  of,  0.96  mile  northwest  of  large  adobe 
corral,  40  feet  west  of  mesquite  bush,  20  feet  east  of  road,  in  rock ; 
aluminum  tablet  stamped  "3744  1907" 3,754.482 

Cienaga,  13.25  miles  northwest  of,  9.75  miles  northwest  of  Para- 
mores ranch,  3.82  miles  northwest  of  large  adobe  corral,  10  feet 
east  of  road ;  iron  post  stamped  "  3699  1907  " 3, 710. 056 

San  Simon,  5.6  miles  southeast  of,  16.64  miles  noithwest  of  Cienaga, 
7.21  miles  northwest  of  large  adobe  corral,  13.14  miles  northwest 
of  Paramores  ranch,  10  feet  east  of  road;  iron  jwst  stamped 
"  3647  1907  " 3, 657.  762 

San  Simon,  3.1  miles  southeast  of,  19.12  miles  northwest  of  Cienaga, 
75  feet  northeast  of  northeast  comer  of  old  adobe  ruin,  40  feet  west 
of  road,  in  large  rock ;  aluminum  tablet  stamped  "  3616  11X)7  " 3, 627. 222 

B«iioli  BUtfk  8.4  mÜM  aorth  of  Shaw  ranch  north  to  Apache  Pasi  and  Ganyon 

4.7  miles  north  of  paai.^ 

Shaw  ranch,  3.39  miles  northwest  of,  on  west  side  of  wagon  road,  40 

feet  north  of  fence  comer;  iron  post  stamped  "  4990  1907  " 5, 002. 151 

Shaw  ranch,  6.46  miles  northwest  of,  1.99  miles  northwest  of  Rigg 

ranch,  100  feet  northwest  of  forks ;  iron1)ost  stamped  "  4840 1907  "_  4.  851.  018 
Shaw  ranch,  9.11  miles  northwest  of,  west  side  of  road;  iron  post 

stamped  "4892  1907" 4,904.845 

Shaw  ranch,  12.84  miles  northwest  of,  west  side  of  road;  iron  post 

stamped  ''4940  1907  *' 4,952.  3s;{ 

>  Thla  \b  tbe  last  part  of  the  llne  from  Cochise  In  which  an  error  of  3  foot  hns  b<»on 
tbrown  at  the  end  and  0.5  foot  adjusted;  therefore  one  or  more  of  the  elevations  may 
be  3  feet  too  low. 

87100'— Bull.  463—11 3 
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Apacbe  Pass,  150  feet  east  of  gap,  north  elde  of  road,  Just  south  of       Peet. 
ledge  of  rock ;  aluminum  tablet  stamped  "  5099  1907  " 5, 111. 376 

Apache  Pass,  2  niiles  enst  of,  at  junction  with  old  road  north 
through  canyon,  west  side  of  stream  bed,  30  feet  sonth  of  road. 
In  rock ;  aluminum  tablet  stamped  "  4663  1907  " 4, 675. 510 

OKZBAOAHVA  aVADKAHaLE. 

Oronroadi  8.7  mllw  eatt  of  Kalfway  itattoa  eatt  to  Shaw  rmnoh,   thonoe 

north  4.7  miloi.^ 

West  Well  ranch,  16.23  mlles  east  of,  at  forks  at  foot  of  hlll  on  which 
Is  trlangulatlon  monument,  south  side  of  road  east  of  forks;  Iron 
post  stamped  "5111  1907" 5,123.618 

Shaw  ranch,  at  forks  about  0.5  mile  west  of,  north  side  of  road ;  iron 
post  stamped  "  5281  1907  " 5, 293.  275 

Ea^le  Oity  «outli  to  Paimdiie,  thenoo  loiitheast  to  Bodoo. 

East  Eagle  City,  3.05  miles  south  of,  30  feet  west  of  road,  at  sharp 
bend  on  top  of  hlll  leading  to  Turkey  Creek,  beside  rock  monument, 
in  rock;  aluminum  tablet  stamped  "4960  1907" 4,979.510 

Paradise,  at  forks  of  road  Just  north  of  town,  east  side  of  creek,  15 
feet  south  of  telephone  pole,  50  feet  west  of  störe  of  J.  S.  Ckx^hran, 
on  rock;  aluminum  tablet  stamped  "5386  1907" 5,396.673 

Paradise,  2.81  miles  southeust  of,  8  feet  south  of  road,  20  feet  west 
of  dry  stream  crossing,  8  feet  north  of  live  oak  tree,  in  bowlder ; 
aluminum  tablet  stamped  "5128  1907" 5,138.809 

Portals,  1,123  feet  east  of  post  offlce.  125  feet  northeast  of  unoccupied 
dwelling  20  feet  north  of  road,  20  feet  east  of  telephone  pole,  in 
large  rock ;  aluminum  tablet  stamped  "  4761  1907  " 4, 772. 375 

Portals,  3.37  miles  southeast  of,  10  feet  east  of  road,  In  rock  flush 
with  ground;  aluminum  tablet  stami)ed  "4381  1907" 4,392.002 

Portals,  7.21  miles  southeast  of,  100  feet  west  of  road,  in  northeast 
comer  of  fence  around  windmill  and  water  tank,  in  rock;  alu- 
minum tablet  stami^ed  "4101  1907" 4,111.812 

OOOHISE  aVADKAKOLE. 
OoohiM  MUth  along  Arisona  Eastam  E.  R.  to  BerroM.' 

Ck)chise,  1.5  mlles  west  of  Station,  100  feet  south  of  mileiK>8t  1061; 

iron  post  stamped  "  147  1907  " 4,  277. 550 

Cochlse,  in  front  of  Station ;  top  of  rail 4, 225. 3 

Gochise,  2.27  miles  southeast  of,  80  feet  west  of  track,  350  feet  south 

of  old  road  crossing,  8  feet  south  of  fence  coruer ;  iron  iwst  stamped 

"4179    1907" 4,189.1Mi4 

€k)chise,  4.57  miles  southeast  of,  85  feet  west  of  railroad,  3  feet  west 

of  fence;  iron  post  stamped  "4178  1007" 4. 189. 2(^1 

Servoss,  100  feet  east  of  track,  40  feet  north  of  sec»tlon  honse,  115  feet 

northeast  of  water  tank;  iron  post  stami)ed  "4169  1907" 4.179.696 

*  Part  of  thl8  Une  from  CochiBe  closes  .'»  foet  low  noar  Apncho  (3np. 

'This  llne  oontinuos  on  adjoining  quadrangleR  and  closcs  3  fet't  low  near  Apache  Paas 
on  an  adjusted  elovntion.  An  error  of  0.5  foot  bas  been  adjusted,  and  an  error  of  3  feet 
tlirown  at  the  end  of  the  llne. 
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PEAXOE  aVAO&AVeLE. 

Berrou  soviliMMt  along  Arisoiia  E&itarn  B.  B.  to  Pearoe,  theiioe  west  alonr 
roftd  to  oroMTomdi  S.7  mllM  Mit  of  Kalfwar  itattea.* 

Ck>chise,  10.62  mileB  sontbeaat  o£»  750  feet  south  of  road  crossing,  90 

feet  west  of  track,  10  feet  east  of  wagon  road,  on  weat  aide  of       Feet. 

fence;  iron  poat  atamped  "4235  1907" 4,246.297 

Cocliise,  13.7  milea  southeaat  of,  100  feet  west  of  track,  weat  aide  of 

fence;  iron  post  atamped  "4308  1907" 4,318.610 

Pearce,  0.37  mile  enst  of  Station,  117*  feet  east  of  south  swltcli,  160 

feet  east  of  Mr.  Harper's  yard;  iron  post  stamped  "4363  1907  "__  4,373.778 

Pearce,  in  front  of  Station;  top  of  rail 4,392.5 

Pearce,  3.27  niiles  east  of,  north  side  of  road,  200  feet  west  of  forks ; 

iron  post  stamped  "4305  1907" . 4,315.763 

Pearce,  5.83  miles  east  of,  8  feet  south  of  wagon  road;  iron  post 

8tami>ed  "4267  1907" 4,278.397 

Pearce,  8.29  miles  east  of,  0.75  mile  east  of  West  Well  ranch,  north 

side  of  wagon  road;  iron  post  stamped  "4297  1907" 4,308.363 

Pearce,  11.47  miles  east  of,  3.93  miles  east  of  West  Well  ranch,  on 

north  side  of  wagon  road;  iron  post  stamped  "4358  1907  " 4, 368. 878 

I'earce,  14.34  miles  east  of,  6.8  miles  east  of  West  Well  ranch,  ou 

north  side  of  road ;  iron  post  stamped  "  4467  1907  " 4, 478. 601 

Pearce,  17.06  miles  east  of,  9.52  miles  east  of  West  Well  ranch,  100 

feet  northeast  of  Halfway  Station,  north  side  of  wagon  road ;  Iron 

post  stamped  "4607  1907" 4,617.736 

Halfway  Station,  3.13  miles  east  of,  north  side  of  road;  iron  post 

stamped  "4799  1907" 4,810.206 

At  mouth  of  Dizie  Oanyon. 

Dixie  Canyon,  at  mouth  of,  on  west  side  of  water  course  at  forks  of 
trall;  iron  post  stamped  "4604  M.  P.  92" 4,616.938 

Boyles  and  Danean  80'  Qnadranirlei. 

CSAHAX  COUHTT. 

The  elevations  previously  used  for  bench  marks  in  the  following 
list,  taken  partly  from  Bulletin  185,  were  based  on  an  aluminum  tablet 
marked  "  1090  "  in  the  north  front  of  the  Maricopa  County  court- 
house  at  Phoenix,  Ariz.,  and  the  permanent  bench  marks  are,  there- 
fore,  stamped  "  PHNX."  These  lines  connect  through  New  Mexico 
lines  with  a  precise  line  at  Silver  City,  and  the  elevations  listed  herein 
have  been  corrected  by  subtracting  one  f oot  from  the  previoiis  values. 

The  le^eling  was  done  in  1900  by  John  T.  Stewart  and  Thomas 
Winsor  and  in  1902-3  by  ehester  Irvine. 

BXnrOAV  aVADRAVOLE. 

Polat  7  mllM  6Mt  of  SolomontviUe  nortlioait  to  point  6  miloa  loatheaat  of 

OUfton. 

Solomonsville,  8.5  miles  northeast  of,  on  south  side  of  road,  at  Junc- 

tlon  with  aband.oned  road  at  bend,  120  feet  south  west  of  point 

where   telephone   line   crosses   road;    iron   post   stamped    "3400       Feet. 

PHNX  *• 3, 398. 937 

^  Part  of  the  line  closing  3  feet  low  at  Apache  Pass. 
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SolomoDSviUe,  12  miles  northenst  of,  in  forks  of  road,  2.5  mlles  south-       Feet. 
west  of  tollgate;  Iron  post  stamped  "3706  PHNX" 3.701.752 

SoIomonsTllle,  14.5  mileB  northeast  of,  at  southeast  comer  of  gate- 
keeper's  house  od  north  slde  of  road,  40  feet  east  of  tollgate; 
iron  post  stamped  "4000  PHNX" 4,089.198 

Coronado,  11.5  miles  southwest  of,  on  southeast  side  of  road,  opposite 
brown  cliffs,  3  miles  east  of  tollgate;  in  top  of  large  sloping  pink 
rock;  aluminum  tablet  stamiied  '•4394  PHNX" 4,a03.226 

Coronado,  8.25  miles  southwest  of,  7  feet  north  of  road  at  summit  of 
pass  over  Peloncillo  ränge;  iron  post  stamped  "4S04  PHNX" 4.802.696 

Ck)ronado,  5.8  miles  southwest  of,  10  feet  southeast  of  road  opiwsite 
gulch  from  southeast,  in  top  of  malpais  rock;  aluminum  tablet 
stamped  "4386  PHNX" 4.  .H85.  297 

Coronado,  2.5  miles  southwest  of.  northwest  side  of  road  on  rocky 
rldge,  in  top  of  le<ige;  aluminum  tablet  stamped  "4037  PHNX"__  4,036.029 

Coronado,  on  east  side  of  road  near  warning  sign,  40  feet  south  of 
Arizona  &  New  Mexico  Railway  track,  50  feet  northeast  of  Coro- 
nado stage  Station;  iron  post  stamped  "3451  PHNX" 3,450.020 

Arizona  &  New  Mexico  Railway  crossing;  top  of  rail 3,447.5 

Gila  River,  bed  of,  at  ford 3,429.0 

Coronado,  3  miles  northeast  of,  15  feet  south  of  polnt  where  road 
beglns  steep  descent  to  Rattlesnake  wash ;  iron  post  stamped  "  3816 
PHNX  " 3.  814,  6(M 

Cliftoh,  6.5  miles  southeast  of,  on  north  side  of  road  at  top  of  Short 
steep  hill,  about  0.5  mlle  southwest  of  Phillips  ranch;  iron  post 
stami)ed  "4059  PHNX" 4,057.597 

Glifton  Muth  Mlong  Arlsona  h  New  Mexico  Ky.  to  Onthrle. 

Clifton,  5.5  miles  south  of,  35  feet  west  of  main  track,  250  feet  south 
of  north  head  block  at  north  slding,  in  top  of  embe<lded  bowlder; 
aluminum  tablet  stamped  "3798  PHNX" 3.796.731 

Guthrie,  2.5  miles  northwest  of,  500  feet  southeast  of  milepost  9,  20 
feet  southwest  of  and  8  feet  above  track;  aluminum  tablet  stamped 
"3588    PHNX" 3,587.159 

Guthrie,  northeast  comer  of  section  yard,  130  feet  south  of  Station; 

iron  post  staraiKMl  "3415  PHNX" 3,413.892 

Coronado  aouth  to  Sheldon,  thence  west  via  Ath  Peak  Spring  to  BolomonsTlUe. 

Coronado,  4.5  miles  southeast  of,  13  feet  southwest  of  track,  on  curve 
near  mouth  of  York  Canyon,  in  top  of  ledge;  aluminum  tablet 
stamped   "  3502  " 3.  501.  251 

Sheldon,  4.2  miles  northwest  of,  20  feet  east  of  a  trestle  uuder  whioh 
a  wagon  trail  passes;  iron  post  stamped  "3.^20  PHNX" 3,519.(143 

Sheldon,  75  feet  north  of  road  crossing  at  Station  platform,  CO  feet 
west  of  track;  iron  post  stami)ed  "3570  PHNX" 3,508.620 

Sheldon,  3.3  miles  southwest  of.  25  feet  south  of  road,  near  polnt 
where  road  leaves  gulch  and  crosses  small  divide;  iron  post 
stamped  "3926  PHNX" 3,924.936 

Ash  Peak  Spring.  150  feet  northeast  of,  125  feet  northeast  of  road; 

iron  post  stamped  "4184  PHNX" 4,18:^.144 

Ash  Peak  Spring,  2.3  miles  wos>  of.  summit  of  divide,  25  feet  north 
Of  road;  marked  "4398  PHNX" 4,396.946 
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Ash  Peak  Spriug,  5.7  niiles  west  «f,  15  feet  north  of  roud;  iron  post       Fect. 

staniijed  "4117  PHNX" ^ 4,116.(^2 

Ash  Peak  Spring,  8.0  miles  west  of,  20  feet  north  of  road,  300  feet 

north  of  ravlne;  iron  iwst  stami^eil  *'3865  PHNX" 3,864.064 

Ash  Peak  Spring,  11  miles  west  of,  20  feet  north  of  road,  west  bank  of 

nivlne;  iron  post  stamped  "3706  PHNX" 3,705.014 

Ash  Peak  Spring,  14  miles  west  of,  20  feet  north  of  road ;  Iron  yiost 

stamped  "3481  PHNX" 3,480.541 

Ash  Peak  Spring,  17.1  miles  west  of,  20  feet  north  of  road,  west  bank 

of  ravine;  Iron  post  sUmped  "3295  PHNX" 3,204.151 

Bhaldon  lontheatt  along  railroad  to  Dunoan,  thenee  alonir  hlrbway  northeatt 

8.6  milet. 

Sheldon,  75  feet  north  of  road  crossing  at  Station  platform.  00  feet 

west  of  track;  Iron  iwst  8tami)ed  "3570  PHNX" 3,568.620 

Sheldou,  3.4  miles  east  of,  50  feet  northwest  of  Arizona  &  New  Mexico 

Railway  bridge  05,  12  feet  southwest  of  railroad  fence  corner; 

iron  iiost  stamped  "3598  PHNX" 3,597.142 

Sheldon,  4.2  miles  east  of,  railroad  bridge  100,  top  of  south  rail 3,606.30 

Sheldon,  5.8  miles  east  of,  40  feet  west  of  Ash  Peak  Spring  road 

erossing,  in  fence  post;  railroad  spike 3,620.25 

Duncan,  100  fc^et  northwest  of  Burtcher  resldence;  iron  post  stamped 

-  3643    PHNX  " 3, 642.  234 

Duncan,  0.8  mile  north  of,  north  gate  post  to  ranch;  wire  uail  near 

ground 3, 660.  Ol 

Duncan,  3.3  miles  south  of,  30  feet  east  of  road  on  slde  of  small  bill, 

stone  monument,  alongslde  bowlder;  chiseied  Square  on  bowlder 3,846.10 

Duncan,  5  mlles  north  of,  20  feet  west  of  road,  on  sunken  bowlder; 

chiseied    Square 4, 022.  52 

Duncan,  8.6  miles  north  of,  10  feet  we'st  of  road,  in  stone;  chiseied 

Square L 4,  592. 37 

Beaeh  marki  lontheait  of  Dunoan. 

Arlzona-New  Mexico  boundary  post,  marked  "  No.  296  32°  11'  30" 
N.  L.",  48  feet  east  of  wagon  road;  iron  post  stamped  "3736 
PHNX  " 3,  735.  361 

Day  ranch.  0.25  mile  north  of,  1.8  miles  east  of,  end  of  ridge,  10  feet 
north  of  road,  40  feet  north  of  large  ditch;  iron  i)ost  stamped 
"  3695    PHNX  " 3,  694.  355 

BOTLES    aüABBAHGLE. 
Olif  ton  Mutheait  up  Ward  Canyon. 

Clifton,  southeast  corner  of  post  offlce  and  llbrary  building;  iron  post 

stamiied  "3465  PHNX" .3,404.165 

Clifton,  In  front  of  Station;  top  of  rail 3,455.0 

Clifton,  4.5  miles  southeast  of,  in  top  of  embedded  red  bowlder,  20  fw»t 
northeast  of  road  at  summit  of  hill,  600  feet  east  of  telephone  mile 
board  34;  aluminum  tablet  stamped  "4172  PHNX" 4,170.939 
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Ollfton  BortliwMt  aloBf  wagMi  t»a4  to  XorMiol,  theno«  B«rtli  rtM,  Lonr^allow 

mliM  aad  Ohaie  Oreek  to  Xotoalf. 

Clifton,  2.3  miles  west  of,  north  side  of  Chase  Creek,  0.5  mile  east  of 
«tone  house,  edge  of  road  at  foot  of  hill,  in  white  rock  2  by  S  feet       F^et. 
and  12  inches  high ;  aluminum  tablet  stamped  *'  3708  PHNX  " 3. 701. 777 

Cllfton,  8.6  miles  northwest  of,  top  of  east  ridge  on  Clifton  and  Mo- 
rencl  wagon  road,  75  feet  north  of  fork  of  road,  tn  white  rock  2  by 
8  feet  and  12  inches  high;  aluminum  tablet  stamped  "4316 
PHNX  " 4,  315. 079 

Morenci,  0.0  mile  southeast  of,  500  feet  below  trestle  of  second  loop 
going  up  canyon,  west  side  of  road  at  foot  of  cliff,  2  feet  higher 
than  road;  aluminum  tablet  stamped  •*4541  PHNX" 4,530.811 

Morenci,  northeast  corner  of  Detroit  Copper  Ck).'s  störe,  0.5  foot 
higher  than  water  table  on  main  entrance;  aluminum  tablet 
stamiied  "4839  PHNX" 4,837.582 

Morenci,  north  side  of  trail  on  top  of  divide  between  Detroit  Copper 
Co.*s  Store  and  I..ongfellow  mine,  125  feet  northeast  of  Company  hos- 
pltal;  Iron  post  stamped  "4992  PHNX" 4,900.973 

Longfellow  mine  incUne,  300  feet  northwest  of  foot  of,  25  feet  north 
of  railroad,  south  bank  of  Chase  Creek,  lurge  rock;  aluminum  tab- 
let stamped  "3989  PHNX" 3,988.162 

Metcalf,  0.8  mile  south  of,  east  side  of  railroad  track  at  foot  of  bluff, 
300  feet  northeast  of  stone  house  at  foot  of  Queen  mine  incline, 
in  rock  ledge  10  feet  higher  than  track ;  aluminum  tablet  stamped 
"  4294    PHNX  " 4,  293.  041 

Metcalf,  900  feet  south  of  Metcalf  mine  incline,  east  of  railroad  track, 
foot  of  rock  ledge.  8  feet  higher  than  track;  aluminum  tablet 
stamped  "4415  PHNX" 4,413,928 

Metcalf,  southenst  corner  of  Shannon  Mine  Co.'s  offlce;  iron  post 
stamped  "5543  PHNX" 5,542.103 

Metcalf,  summit  of  Shannon  mountaln;  bronze  tablet  stamped 
"  5628   PHNX  " 5,  626. 935 

Olifton  np   San  Franoiioo  Kiver  6  milei. 

Harper  ranch,  1.9  miles  north  of,  foot  of  east  bluff  of  canyon,  300  feet 
east  of  river,  50  feet  east  of  road;  iron  post  stamped  "3624 
PHNX  " 3,  622. 903 

Harper  ranch,  0.2  mile  northeast  of,  east  side  of  river  at  foot  of  cliff 
25  feet  high,  75  feet  east  of  road;  iron  post  stamped  "3579 
PHNX" 3,577.743 

Evans  Point,  Moody's  blackpmith  sliop,  500  feet  eiist  of  southwest 
corner  of,  25  feet  north  of  river,  north  side  of  road,  reddish  granite 
ledge;  aluminum  tablet  stamped  "3542  PHNX" 3,540.765 

Potter  ranch,  south  side  of  entrance  to.  on  west  side  of  road;  iron 
post  stamped  "3504  PHNX" 3,502.834 

Clifton,  0.7  mile  north  of  post  offlce,  east  edge  of  road,  east  side  of 
river,  in  foot  of  red  ledge  of  rock;  Iron  post  stamped  "3467 
PHNX  " 3, 466. 968 

Big  Lv«  imaoh  along  highway  tontliwett. 

Big  Lue  ranch,  0.6  mile  southwest  of,  at  south  gate  to  farm ;  surface 
of  ground 6, 082. 84 

Big  Lue  ranch,  2  miles  southwest  of,  at  forks  of  road,  on  bowlder; 
chlsel  mark 6, 201. 95 
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Big  Lue  ranch,  2.9  miles  soiitbwest  of,  north  of  and  4  feet  above  road,       B'eet. 

simimit  of  mountaiu;  ahimimim  tablet  stamiHHl  **(J382  PHNX"-__  6,380.951 
Big  Lue  ranch,  4.1  miles  soutbwest  of,  10  feet  east  of  trail,  at  drain 

Crossing,  on  bowlder;  chlsel  mark 5,686.17 

Big  Lue  ranch,  5.5  miles  soutb  of,  foot  of  mountains  and  forks  of 

road;  iron  post  stamped  "5109  PHNX" 5,108.114 

Big  Lue  ranch,  7.5  miles  south  of,  east  side  of  road,  at  foot  of  hill, 

on    bowlder;    chisel   mark 4,589.56 

Big  Lue  ranch,  10.4  miles  south  of,  20  feet  north  of  road,  near  lone 

tree  on  flat ;  iron  post  stamped  "  4466  PHNX  " 4, 465. 297 

Big  Lue  ranch,  11.6  miles  south  of,  30  feet  east  of  road,  in  drain, 

on   bowlder;   chisel   mark 4,161.76 

Point  6  inll«t  north  of  Clifton,  Arli.,  up  Ban  Franciioo  Kiver  to  ArlsouA-Vew 

Moxioo  lino. 

Harper  ranch,  4.3  miles  north  of,  100  feet  east  of  river,  30  feet  east 

of  road,  on  bowlder;  chisel  mark 3,667.73 

Harper  ranch,  5.5  miles  north  of,  20  feet  west  of  road,  at  fence  Cor- 
ner ;  iron  post  stamped  "  3699  PHNX  " 3, 698. 076 

Hays  ranch,  150  feet  east  of  house,  150  feet  west  of  wagon  road,  30 

feet  south  of  corral ;  iron  post  stamped  "  3778  PHNX  " 3, 777. 066 

Sutherlin  ranch,  550  feet  east  of  house,  driven  in  top  of  stump,  holt—  3, 808. 81 

Sutherlin  ranch,  1  mile  northeast  of,  soutbwest  fence  comer  of  de- 
»erted  ranch,  north  side  of  road  and  river,  on  bowlder;  chiseled 
Square 3, 831. 36 

Blue  Creek,  mouth  of,  northwest  comer  of  schoolhouse;  iron  post 

stamped  "3866  PHNJ" ^ 3.864.876 

Welch  ranch,  0.3  mlle  south  of,  40  feet  east  of  road,  300  feet  south 

of  old  house;  iron  post  stamped  "3973  PHNX" 1 3,971.564 

Welch  ranch,  1.5  miles  north  of,  10  feet  east  of  road,  in  root  of  syca- 

more  tree;.  wire  nail 4,004.16 

Welch  ranch,  2.6  miles  northeast  of,  60  feet  from  road,  100  feet  south 

of  river  and  under  high  cliff ;  iron  post  stamped  "4028  PHNX"___  4,027. 125 

Welch  ranch,  4.8  miles  north  of,  100  feet  west  of  creek,  10  feet  east  of 
road,  on  bowlder;  chiseled  sqnare 4,083.96 

Welch  ranch,  5.6  miles  north  of,  70  feet  northeast  of  log  cabin,  50 
feet  southeast  of  corral  of  deserted  ranch;  aluminum  tablet 
stamped  "4120  PHNX" 4,119.295 

Welch  ranch,  7.1  miles  northeast  of,  150  feet  south  of  river,  30 
feet  north  of  road,  on  bowlder ;  chiseled  Square 4, 151. 04 

Desert  Well,  Florence,  Fort  Thomas,  Oila  Butte,  Ollson,  Olobe,  Marlcopa,  Kesa, 
Phoenix,  Ray,  Sacaton,  Ban  Carlos,  and  Solomonsyllle  Quadrangles. 

GILl,  GBAHAH,  HiSICOPA,  AND  FINAL  COUM'IEg. 

The  elevations  in  the  foUowing  list  are  based  ^  an  aluminum 
tablet  stamped  "  1090  "  set  in  north  front  of  the  Maricopa  County 
courthouse  at  Phoenix,  the  elevation  of  which  is  now  accepted  as 
1,089.910  feet  above  mean  sea  leyel. 

The  leveling  was  done  in  1899  and  1900  by  Thomas  Winsor,  in 
1900  and  1901  by  J.  T.  Stewart,  and  m  1902,  1903,  and  1904  by  the 
Reclamation  Service. 


40  SPIRIT  LEVELING  IN  ARIZONA,  1899  TO  1909. 

The  six  foUowing  bench  marks  were  established  by  the  United 
States  Reclamation  Service  in  1902,  1903,  and  1904: 

MABIOOPA    aVADRAKOLE. 
Along  Arizona  Eaitem  R.  R.  from  mllepoit  899  to  Bmoaton. 

Mllepost  890,  iron  post  stanii)ed   "1200  PHNX"    ( redetermlned  by       Feet. 

preoise  levellng) 1. 199. 995 

Maricopa,  aboiit  0.75  mlle  soiitheast  of,  northwest  end  of  triangula- 

tion  base  Ilne  north  side  of  track  opposite  mllepost  897,  bronze 

tablct  (redetermlned  by  preclse  levellng) 1,179.527 

Maricopa,  In  front  of  Station;  top  of  rall 1,175.0 

Maricopa,  75  feet  west  of  Station;  Iron  post  stamped  "1175  PHNX** 

(redetermlned  by  preclse  levellng) 1,174.891 

Maricopa,  4.25  miles  north  of,  west  slde  of  track ;  Iron  i)ost  stamped 

"  1145    PHNX  ** 1, 144.  750 

Sacaton  Station  on  the  Arizona  Eastern  R.  R.,  60  feet  south  of  switch 

head  block;  iron  post  stami)ed  "1127  PHNX** 1,120.911 

PHOEKIX    aiTADRAHOLE. 
At  Phoenix. 

Phoenix,  Maricopa  County  conrthouse,  north  front  of.  In  projection 
at  northwest  comer,  15  feet  west  of  main  entrance,  3  feet  above 
ground;  aluminum  tablet  stami^ed  "1090  PHNX*' 1,089.910 

Phoenix,  opi)08ite  Santa  Fe,  Presoott  &  Phoenix  Ry.  Station ;  top  of 
rall 1, 081. 5 

Phoenix,  on  east  side  of  Seventh  Street,  100  feet  sontheast  of  Ari- 
zona Eastern  R.  R.  Station,  between  two  cottonwootl  trees;  iron 
ix)st  stami)ed  "1083  PHNX** 1,082.020 

Phoenix,  opposite  Arizona  Eastern  R.  R.  Station;  top  of  rail 1,082.0 

At  point  8  miles  north  of  Phoenix. 

Phoenix,  2  miles  north  of,  northwest  slde  of  crossroads;  iron  post 

stanipod  "109(3  PHNX" 1,095.988 

Phoenix  northeast  along  Camp  Creek  Road  to  Asheri  ranch,  thence  down  Rio 

Verde  to  Salt  River. 

Phoenix,  3.2  miles  north  of,  20  feet  west  of  road,  on  dltch  bank  at 
forks  of  road  400  feet  south  of  brick  church;  Iron  post  stamped 
"  1108  PHNX  ** 1, 108. 056 

The  following  bench  marks  were  established  by  the  Keclamation 
Service  in  1902,  1903,  and  1904 : 


• 


Kortheaet  comer  of  lec.  81,  T.  8  N.,  R.  4  £.,  northwest  to  permanent  bench 
mark  at  southweet  comer  of  sec.  18,  T.  S  K.,  R.  8  E. 

T.  2  N.,  R.  3  E.,  northwest  corner  of  sec.  25;   iron  post  stamped       Feet 
"  1211  PHNX  ** 1,  211. 281 

T.  2  N.,  R.  3  E.,  Southwest  corner  of  eec.  16;   Iron  post  stamped 
"  1136  PHNX  ** 1, 135. 928 

T.  2  N.,  R.  2  E.,  northeast  comer  of  sec.  24;  iron  post 1, 134. 901 
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Sonlhwest  comer  of  mc.  19,  T  8  N.,  R.  8  E.,  to  **  Bis  Points.*' 

T.  2  N.,  R.  2  E..  Southwest  corner  of  sec.  19,  100  feet  north  of  cross-       Feet 
roads,  east  side  of  road,  in  root  of  cottonwood  tree;  nall 1, 092. 42 

T.  2  N.,  R.  2  E.,  Southwest  comer  of  sec.  30,  southwest  comer  of  cross- 

roads,  in  root  of  large  cottonwood  tree;  nail 1,077. 77 

T.  2  N.,  R.  2  E.,  southwest  comer  of  sec.  31,  northeast  comer  of  cross- 

roads,  in  root  of  large  cottonwood  tree;  naii 1, 059. 33 

T.  2  N.,  R.  1  E.,  southeast  comer  of  sec.  36,  35  feet  west  of  fence  cor- 
ner, near  wire  fence,  north  side  of  road ;  iron  post  8tami)ed  "  1058 
PHNX  " 1, 057. 916 

T.  2  N.,  R.  1  E..  southeast  comer  of  sec.  33,  southeast  comer  of  cross- 
roads,  in  root  of  cottonwood  tree;  nail 1,075.53 

T.  2  N.,  R.  1  E.,  southeast  comer  of  sec.  34,  north  side  of  road,  in 
front  of  schoolhouse,  In  root  of  cottonwood  tree;  nall 1,077.32 

"  Six  Points,"  sec.  36,  T.  2  N.,  R.  2  E.,  southeast  comer  of  crossroads; 
Iren  post  stamped  "1081  PHNX" 1,080.450 

Bovtliwett  comer  of  sec.  17,  T.  8  K.,  B.  1  E.,  to  Mutliwest  ooraor  of  leo.  84, 

T.  1  K.,  B.  1  E. 

T.  2  N.,  R.  1  B.,  southwest  comer  of  sec.  17,  in  root  of  cottonwood 
tree ;  nall 1, 034. 82 

T.  2  N.,  R.  1  E.,  southwest  comer  of  sec.  20,  In  root  of  large  cotton- 
wood tree;  nall 1,022.66 

T.  1  N.,  R.  1  E.,  in  northwest  comer  of  sec.  6.  east  side  of  road,  7  feet 
from  fence  (south)  comer;  iron  post  stamped  "1000  PHNX" 999.878 

T.  1  N.,  R.  1  E.,  southwest  comer  of  sec.  30,  northeast  of  junction  of 

roads,  in  large  mesquite  tree;  nall 943.55 

T.  1  N.,  R.  1  E.,  northeast  corner  of  sec.  1,  northeast  corner  of  crossr 
roads.  In  root  of  cottonwood  tree;  nall 1,059.33 

T.  1  N.,  R,  1  E.,  at  southeast  comer  of  sec.  12,  at  northeast  corner 

of  crossroads.  In  root  of  cottonwood  tree;  nall 1,029.62 

T.  1  N.,  R.  1  E.,  200  feet  south  of  southeast  corner  of  sec.  13,  In  stump 
of  mesquite  tree;  nall 1,015.55 

T.  1  N.,  R.  2  E.,  northwest  comer  of  sec.  30,  35  feet  south  of  ditch  run- 
nlng  west,  2  feet  from  small  dltch  runnlng  south,  east  side  of  road ; 
iron  post  stamped  "1006  PHNX" 1,005.751 

T.  1  N.,  R.  1  E.,  on  southwest  corner  stone  of  sec.  24 995. 15 

Boc.  80,  T.  1  V.,  &.  1  E.,  to  south  bank  of  Gila  Bivor  and  retom. 

T.  1  N.,  R.  1  W.,  southeast  comer  of  SE.  i  sec.  36,  100  feet  south  of 
small  grove  of  young  cottonwood  trees,  on  south  bank  of  Gila  River, 
10  feet  north  of  small  dltch  runnlng  west,  Initial  polnt  of  survey  of 
"  Gila  and  Salt  River  base  and  merldlan,"  northwest  comer  of 
small  butte;  iron  post  stamped  "944  PHNX" 943.836 

Bonthoait  oorner  of  too.  84,  T.  1  V.,  B.  1  E.,  Mutheast  aronnd  wostern  point 
of  monntain  ränge  loutli  of  Phoenix  to  point  on  Arisona  Eastem  B.  B.  1 
nile  wrath  of  Kyrene. 

T.  1  N.,  R.  1  E.,  100  feet  west  of  southeast  comer  of  sec.  24,  in  cot- 
tonwood tree;  nail 1,005.273 

T.  1  S.,  R.  1  E.,  20  feet  west  of  northeast  comer  stone  of  sec  1,  south 

stde  of  road  along  base  llne ;  Iron  post  stamped  *'  995  PHNX  " 994. 768 
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T.  1  S.,  ß.  2  E.,  SE.  i  Hw.  20,  edge  of  ludin  u  reservat  Ion,  «X)  feet  west 
of  trading  post,  beside  rock  luarked  **  G.R.I.R.B.M./*  with  mono-       Feet. 
meat  of  loose  rock  close  by ;  Iron  iwst  stamped  "  1052  PHNX  " 1, 051. 678 

T.  1  S.,  R.  2  E.,  SE.  i  sec.  32.  on  town  line,  ut  uortheüst  corner  of  SU 
John  Chapel  (large  adobe  buildlng) ;  iron  post  stamped  '*1031 
PHNX  " - 1, 090.  504 

T.  2  S.,  R.  3  E.,  SW.  i  sec.  5,  well  15  feet  south  of  group  of  build- 
Ings  at  mine;  iron  post  stamped  "1127  PHNX" 1,126.768 

T.  1  S.,  R.  3  E.,  in  southeast  corner  of  sec.  36,  triangulation  point; 
iron  post  stamped  "1168  PHNX" 1,168.424 

MESA  aVASBAHOLS. 

PhMBlz  fia,  Arisona  Eaiton  B.   R.   to   Tempe. 

Phoenix,  4  miles  east  of,  on  west  side  of  public  road,  16  feet  south 

of  track ;  iron  post  stamped  "  1132  PHNX  " 1, 131. 883 

Bridge  over  Salt  River;  top  of  rail 1,165.0 

Tempe,  opposite  Station ;  top  of  rail 1, 150. 0 

Temi)e,  north  end  of  Station,  50  feet  east  of  main  track;  Iron  post 
stamped  "1158  PHNX" 1,158.077 

Tempe  alo&f  Arisona  Eaatem  B.   B.   to  Heia. 

Tempe,  2.5  miles  southeast  of,  on  south  side  of  road,  opposite  road 

runnlng  north ;  iron  post  stami)ed  "  1177  PHNX  " 1, 177.068 

Mesa  Station,  1.5  miles  north  west  of,  at  northeast  corner  of  cross- 
roads,  30  feet  north  of  track ;  iron  post  stamped  "  1235  PHNX  " 1,  235. 109 

Mesa,  250  feet  southwest  of  Station,  near  corner  of  wire  fence  on 
east  side  of  public  road ;  iron  post  stami^ed  "  1244  PHNX  " 1, 244. 074 

Meea  along  Florence  Boad  to  Kighland  Caaal. 

Mesa,  3  miles  southeast  of,  near  wire  fence  corner  at  southeast  corner 
of  crossroads;  iron  ix)st  stamped  "1243  PHNX" 1,243.146 

Point  4  milei  lonth  of  Elyrene  north  to  Tempe. 

Kyrene,  1  mile  south  of,  25  feet  east  of  track  on  east  side  of  public 
road;  iron  post  stamped  "1157  PHNX" 1,156.880 

Kyrene,  In  front  of  Signboard;  top  of  rail 1,173.6 

Kyrene,  1.5  mijes  north  of,  on  top  of  bank  20  feet  east  of  track,  180 
feet  south  of  culvert,  west  side  of  road;  iron  post  stamped  "1198 
PHNX  " 1, 197.  787 

Tempe,  3.8  miles  south  of,  35  feet  east  of  track,  near  fence,  corner  of 
fleld  having  small  reservoir;  iron  post  stamped  "1188  PHNX" 1,187.686 

Petersen,  in  front  of  signboard;  top  of  rail 1, 179.  8 

The  foUowing  bench  marks  were  established  by  the  Reclamation 
Service  in  1902, 1903,  and  1904 : 

Ken,  Ariiona  Eaatern  B.  B.  itatlon,  northeait  to  T.  8  B.,  B.  6  E. 

Feet, 

Mesa,  opposite  Station;  iron  post  8tami)ed  "1244  PHNX" 1,244.074 

T.  2  N.,  R.  6  EL,  SE.  i  sec.  29,  in  masonry  abutment  of  waterway  of 
Ck>n80lidated  Canal ;  bnmze  tablet  stamped  "  1273  PHNX  " 1, 273. 336 
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Bridge  over  Aiiioiut  Oanal  at  power  hMue  S.7  mllM  MvthwMt  of  ArlioBA 
Dun  Muthwett  alonf  power  line  to  northeait  eomer  of  lec*  81,  T.  8  V., 
B.  4  E. 

T.  2  N..  K.  6  E.,  NEL  i  sec.  20,  at  power  line  pole;  iron  post  stamped       Feet 

"1281  PHNX"  1,280.422 

T.  2  N.,  R.  5  K,  0.25  mlle  north  of  southwest  comer  of  sec.  23  at 

power  line  pole;  iron  post  stamped  "1286  PHNX" 1,285.474 

T.  2  N.,  R.  5  E.,  0.12  mlle  west  of  north  quarter  comer  of  sec.  28 ;  iron 

post  stamped  "1260  PHNX" 1,260.185 

T.  2  N.,  R.  4  E.,  southeast  comer  of  sec.  22;   iron  post  stamped 

••  1261  PHNX  " 1,  260.  590 

T.  2  N.,  R.  4  E.,  near  southeast  comer  of  sec.  31,  about  100  feet 

north  west  of  highway  bridge  over  cross-cut  canal;  Iron  post 1, 192, 203 

T.  1  N.,  R.  3  E.,  near  east  quarter  comer  of  sec.  12, 15  feet  south  of 

Arizona  Eastern  R.  R.  track;  iron  post  stamped  "1132  PHNX"—  1,131.883 

Point  1  mlle  lontli  of  XyreBe  eatt  18  milee,  theoce  lontlieast  to  permanent 

benoh  mark  on  road  from  Keia  to  Deiert  WeU. 

T.  1  8.,  R.  4  E.,  southeast  comer  of  sec.  33,  in  comer  poflt ;  nail 1, 162. 39 

T.  1  S.,  R.  4  E.,  southwest  comer  of  sec.  34,  20  feet  north  of  fence 

comer,  east  side  of  public  road ;  Iron  post  stamped  "  1166  PHNX  "_  1. 166. 239 
T.  2  S.,  R.  5  E.,  120  feet  south  of  northwest  comer  of  sec.  6,  on 

line  of  wire  fence;  iron  post  stamped  "1184  PHNX" 1,183.924 

T.  1  S.,  R.  5  E.,  southeast  corner  of  sec.  33,  ditch  along  south  slde  of 
t&ice  at  fence  comer,  on  west  side  of  public  road;   iron  i)ost 

stamped  "1217  PHNX" 1,216.964 

T.  1  S..  R.  5  E.,  southeast  comer  of  sec.  36;  top  of  stone 1,238.91 

T.  1  S.,  R.  5  E.,  sec.  36,  on  south  side  of  abandoned  Irrigation  ditch, 
wagon  roads  running  north  and  south  on  both  sldes  of  post ;  iron 
post  stomped  "1252  PHNX" 1,251.686 

DBSEBT  WELL  QtrADBAVOLE. 
Highland  Oanal  lontheatt  along  Florence  Boad  to  Deiert  WelL 

Mesa,  6.25  miles  southeast  of,  60  feet  south  of  road  on  north  slde  of 
glant  cactus  about  30  feet  high ;  iron  post  stamped  "  1295  PHNX  "_  1, 295. 179 

Deoert  Well,  5.25  miles  northwest  of,  20  feet  northeast  of  road  at 
point  where  road  forks  into  two  wagon  tracks;  Iron  post  stamped 
*'  1351    PHNX  " 1, 350. 917 

Deaert  Well,  2.25  miles  northwest  of,  northeast  side  of  road  at  bend, 
25  feet  southeast  of  small  drain ;  iron  post  stamped  "  1407  PHNX  ".  1, 407. 092 

Desert  Well,  at  northeast  comer  of  fence  incloslng  Tliomas  Buchan- 
an'ß  residence;  iron  post  stamped  "1446  PHNX" • —  1,446.035 

Deaert  Well  lontlieait  6  milei  along  public  roads  toward  Florence. 

Desert  Well,  3  miles  southeast  of,  on  southwest  side  of  road;  iron 
post  stamped  "1490  PHNX" 1,489.970 

Desert  Well,  6  miles  southeast  of ,  on  northeast  slde  of  road ;  iron  post 
stamped  "1592  PHNX" 1,542.047 

Beiert  WeU  along  Xeia  and  Süver  Bing  Boad  6  milei. 

Desert  Well,  3  miles  east  of,  30  feet  north  of  road ;  iron  post  stamped 
"  1525    PHNX  " 1 1. 524. 965 

Desert  Well,  6  miles  east  of,  on  north  side  of  road,  150  feet  west  of 
small  wash ;  iron  post  stamped  "  1609  PHNX  " 1, 609. 033 
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PoiBt  BortkMut  of  DMwt  W«U  botU  to  OoUflAld. 

Goldfleld,  4  miles  south  of,  on  east  side  of  road  at  bend;  irou  post        Feet. 

stamped  "1765  PHNX" 1,765.075 

Goldfleld,  1  mile  southwest  of,  in  forks,  at  Junction  witb  Mesa  and 

Goldfleld  Road;  Iron  post  8taiii|)ed  "1Ö34  PHNX" l.Ö34.0ia. 

The  foUowing  bench  marks  were  established  by  the  BecIamatioB 
Service  in  1902,  1903,  and  1904 : 

At  haad  g«te  of  OoBsolidat^d  OanaL 

Feet 
Head  gate  of  Consolidated  Canal,  coping  of  north west  abntment 1,  297. 10 

Point  0.S  mlle  aorthwott  of  KIrley  iwitch  northoast  to  pennaaeBt  beaeh  oiark 

on  road  botwoon  Mooa  aad  Deoort  WoIU. 

Higley  Switch.  0.3  mile  northwest  of ;  T.  1  S..  R.  6  E.,  center  of  sec.  28, 
beslde  telegraph  iwle,  on  southwest  side  of  Arizona  Eastem  R.  R. ; 
iron  iK)8t  stamped  "  121K)  PHNX" 1.290.107 

Mesa.  northeast  of,  on  road  to  Desert  Well;  iron  post  stamped 
"  1350    PHNX  " 1,  350. 917 

FLOSSHOE  QVAD&AVOI.S. 
Point  6  milea  lontheait  of  DoMrt  Woll  Mathaast  to  Floreaeo, 

Desert  Well,  9  mlles  soiitheast  of,  on  northeast  side  of  road  in  open 
place  on  desert;  iron  \x>Bt  8tami)ed  "1601  PHNX" 1,001.028 

Desert  Well,  12  miles  soiitheast  of,  on  northeast  side  of  road  abont 
0.5  mile   southeast   of   Queen   Creek;    iron   post   stamped   "1631   ' 
PHNX  " 1, 630.  995 

Florence,  11.8  miles  northwest  of,  on  northeast  side  of  road  l>e8ide 
mesquite  stump  near  bend;  iron  i)ost  stamiHHl  "1631  PHNX" 1,631.157 

Florence,  8.5  miles  northwest  of,  35  feet  northwest  of  crossroad; 
iron  i)ost  stamped  "1618  PHNX" 1,618.058 

Florence,  6  miles  north  of,  on  west  side  of  road :  iron  post  stamped 

"  1595   PHNX  " 1,  595. 018 

Florence,  4  miles  north  of,  in  forks  of  road  at  Junction  wlth  road  run- 
ning  northeast  to  Raymert,  7  feet  north  of  guideboard  '*  Gold  flelds, 
26  miles;  Florence,  4  miles;*'  iron  post  stami)ed  "1610  PHNX"_.  1,618.957 

Florence,  1.25  miles  north  of,  in  forks  of  road  at  junction  with  road 

running  northwest;  iron  post  8tami)ed  "1479  PHNX" 1,478.952 

Gila  River,  bed  of,  center  of  streara  at  road  crossing 1,459. 

Florence,  west  front  of  Pinal  County  courthouse  in  southwest  corner 
of  west  wing,  about  3  feet  above  ground ;  aluminum  tablet  stamped 
"  1493  PHNX  " 1, 492.  835 

Florenoo  woit  6.8  müet. 

Florence,  3.8  miles  southwest  of,  50  feet  west  of  forks  of  road,  about 
1,000  feet  east  of  Adamsville  ruins;  iron  post  stamped  "1441 
PHNX  " 1, 440.  848 

Florence,  6.8  miles  southwest  of,  on  north  side  of  road,  100  feet  south- 
east of  adobe  rnins ;  iron  poet  stamped  '*  1421  PHNX  " 1, 420. 853 
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Floroioe  alonr  Oanal  Road  to  Th«  BvttM. 

Florence,  2.5  miles  east  of,  in  forks  of  Butte-Florence  and  Florence- 
Kelvin  Roads,  50  feet  west  of  canal;  iron  post  stamped  "1534       Feet. 
PHNX  " -w-  1, 534. 088 

Florence,  3  miles  northeast  of,  near  wlre  fence  comer,  at  junctton 
with  dim  road  west  on  north  line  of  sec.  32,  T.  3  S.,  R.  10  E.,  700  üset 
Southwest  of  adobe  ranch  house ;  iron  post  stamped  "  1535  PHNX  y^  1, 534. 853 

Florence,  6  miles  northeast  of,  by  a  wire  fence  comer  on  uorthwest 
side  of  road,  opposite  forlcs;  iron  post  stamped  "1531  PHNX"__-  1,530.992 

White  ranch,  0.8  mile  east  of,  top  of  granite  ledge  on  sonthwest  banlc 
of  Gila  River,  150  feet  southeast  of  canal  head  gate;  aluminum 
tablet  stamped  "  1574  PHNX  " 1, 573. 539 

The  Buttes,  gaging  Station ;  zero  point  of  gage  rod 1, 581. 94 

The  Buttes,  face  of  cliff.  west  side  of  Gila  River,  4.25  feet  above  sur- 
face  on  axis  of  proposed  dam;  bronze  tablet  stamped  "1592 
PHNX  " 1, 592. 308 

Tbo  Bnttei  alonff  road  tU  Donnelly't  WeU  to  Floronoe. 

Donnelly's  Well,  0.5  mile  sonthwest  of,  on  south  side  of  road,  at 

bend  on  top  of  hill;  iron  post  stamped  "2281  PHNX" 2,281.000 

Donnelly's  Well,  4  miles  west  of,  on  east  side  of  road  near  north  bank 

of  small  wash;  iron  post  stamped  "2097  PHNX" 2,097.065 

Donnelly's  Well,  7  miles  west  of,  on  south  side  of  road  at  top  of  small 

hill;  iron  post  stamped  "1929  PHNX" 1,929.118 

Florence,  6.5  miles  east  of,  75  feet  southeast  of  Junction  with  road 

running  to  Mammoth;  iron  post  stamped  "1769  PHNX" 1,769.178 

Point  6  miles  eut  of  Dasort  Well  eait  alonr  Sllver  Xlng  Boad  to  Hewitt  ranoh. 

Desert  Well,  9  miles  east  of,  on  north  side  of  road  at  bend,  35  feet 

southeast  of  small  wash ;  iron  post  stamped  "  1710  PHNX  " 1, 710. 130 

Whitlow  ranch,  8.5  miles  west  of,  on  north  side  of  road;  iron  post 

stamped  "1832  PHNX" 1,831.763 

Whitlow  ranch,  5.25  miles  west  of,  on  south  side  of  road,  Standing  2 
feet  above  surface  of  ground,  surrounded  by  mound  of  bowlders 
and  earth;  iron  post  stamped  "1923  PHNX" 1,922.890 

Whitlow  ranch,  2.8  miles  west  of,  in  top  of  sandstone  ledge  on  north, 
west  side  of  road,  at  base  of  rocky  hill,  40  feet  north  west  of  Queen 
Creek;  aluminum  tablet  stamped  "1962  PHNX" 1,962.120 

Queen  Creek  gaging  Station;  zero  of  gage  rod 2,042. 14 

Whitlow  ranch,  1,000  feet  east  of,  on  sloping  ledge  13  feet  south  of 
south  edge  of  Queen  Creek  bed,  on  axis  of  proposed  dam;  bronze 
tablet  stamped  "2056  PHNX" L 2,056.299 

Hewitt  ranoh  along  Xeia  and  Silver  Kin^  Road  to  Pinal. 

Hewitt  ranch,  1  mile  east  of,  east  side  of  road,  70  feet  north  west  of 
Queen  Creek;  iron  post  stamped  "2171  PHNX" 2,170.682 

Pinal,  3  miles  west  of,  side  hill,  south  side  of  road,  100  feet  east  of 
a  wash;  iron  post  stamped  "2336  PHNX" 2,335.956 

Pinal,  top  of  sandstone  outcrop  500  feet  north  of  town,  east  side  of 
road;  aluminum  tablet  stamped  "2529  PHNX" 2,528.821 
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Plaal  north  to  BtlTar  KUf ,  tkttno%  Mmihwott  to  polat  wwt  of  PlaaL 

SUver  Kinf?,  2  mlles  southweet  of,  top  of  pink  sandstone  bowlder  on 
east  side  of  road,  170  feet  north  of  wasb;  alumlnum  tablet  stamped       Peet. 
"3023  PHNX" 3,022.725 

Silver  King,  south  aide  of  road  at  summlt  of  steep  hiU  on  west  edge 
of  town;  !ron  post  atamped  "3ö63  PHNX" 3,552.539 

Silver  King,  4.8  mües  aouthweat  of,  northweat  side  of  road,  at  June- 
tion  wlth  road  running  north  to  Whltford  ranch ;  Inm  poet  atamped 
"2561  PHNX  " 2, 500. 681 

Poiat  aear  Plaal  MathwMt  tU  S«ynert  to  boatfh  mark  4  oülot  north   of 

FloroBoo. 

Reymert,  4  mlles  northeast  of,  north  side  of  road  near  end  of  brush 
fenee,  75  feet  north  of  house  at  NIcholas  ranch ;  Iron  post  stamped 
••2406  PHNX" 2,405.546 

Reymert,  0.8  mile  northeast  of,  northeast  side  of  road,  at  south  end 
of  deep  cut  on  summlt  of  hill ;  iron  post  stamped  "  3100  PHNX  "—  3, 100. 207 

Reymert,  2.25  mlles  southwest  of,  southeast  side  of  road  at  bend; 
Iron  post  stamped  "2321  PHNX" 2,321.24 

Reymert,  5.8  mlles  southwest  of,  northwest  side  of  road  at  bend,  35 

feet  north  of  amall  wash;  iron  post  sUmi)ed  "2004  PHNX" 2,003.514 

Reymert,  8.25  mlles  southwest  of,  east  side  of  road,  25  feet  southeast 
of  small  wash;  Iron  post  sUimped  "1845  PHNX" 1,844.594 

Florence,  9  miles  northeast  of,  northwest  side  of  road  opi)osite  forks, 
at  Junetion  wlth  road  running  northeast  to  Whltlow  ranch;  iron 
post  stamped  "  1725  PHNX  " 1,  724.487 

Florence,  6.5  miles  northeast  of,  on  east  side  of  road  at  junetion  wlth 
old  wood  road;  Iron  post  stamped  "1646  PHNX" 1,646.527 

Whltlow  rmaoh  loathwoit  to  point  9  mllos  northoait  of  Floronoo. 

Whltlow  ranch,  2  miles  southwest  of,  50  feet  northeast  of  forks  at 
Junetion  wlth  old  Florence  and  Silver  King  Road ;  iron  post  stamped 
"2062  PHXX  " 2,  061.  858 

Whltlow  ranch,  5.25  miles  southwest  of,  southeast  side  of  road ;  iron 
post  stamped  "1926  PHNX" 1,925.841 

Whltlow  ranch,  8  miles  southwest  of.  northwest  side  of  road;  iron 
post  stamped  "1841  PHNX" 1,840.577 

Point  t.5  mlloi  weit  of  Whltlow  ranch  north  to  Bark  r&noh,  thenee  louthwoit 

to  mnln  road. 

Bark  ranch,  2.8  mlles  south  of,  in  forks  of  road  nt  Junetion  wlth 
road  running  north  to  Bark  ranch;  iron  iwst  8tami>e(l  "2050 
PHNX  "_._, 2, 055.  792 

Bark  ranch,  north  side  of  road,  80  feet  west  of  house;  iron  post 
stamped  "2236  PHNX" 2,235.574 

Bark  ranch,  6.25  miles  southwest  of,  south  side  of  road  at  bend,  30 
feet  east  of  small  wash;  iron  post  stamped  "1863  PHNX" 1,862.840 

Point  out  of  Dotert  Well  north  along  Florenoe  and  Ooldfleld  road. 

Goldfleld.  7  mlles  south  of,  west  side  of  road.  at  Junetion  wlth  old 
wood  road  running  southwest;  iron  i)08t  stamped  "16i>4  PHNX"..  1,694.090 
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DoonellT't  wtU  along  FIoMBoe  aad  BlTenlde  road  to  point  n«ar  SiTenlde. 

I>oiineIly*8  well,  3.25  mlles  ea^t  of,  northeast  side  of  road  at  bend       Feet. 

where  road  crosses  a  wash ;  iron  post  stamped  "  2625  PHNX '' 2, 624. 894 

Donnelly's  well,  6^  miles  east  of,  at  Bummit  of  blll,  bigbest  polnt 

between  Florence  and  Rlverside;  iron  post  stamped  "3081  PHNX".  3, 081. 115 
Riverside,  5  miles  soutbwest  of,  soutbeast  aide  of  road  at  bend  on 

ridge;  iron  post  stamped  "2250  PHNX" 2.249.726 

Bay  BorthwMt  aloiiff  Salt  BiTer  wJUj  aad  Kia^ral  Oreek  wagon  road  to  PlnaL 

Ray,  3.25  mllee  nortbwest  of,  east  side  of  galcb,  at  bend,  in  top  of 

projecting  ledge;  aluminum  tablet  stamped  "2838  PHNX" 2,837.758 

Ray,  6.25  miles  nortbwest  of,  in  top  of  limestone  ledge  on  soutb  side 
of  road,  at  summit  of  bill ;  aluminum  tablet  stamped  "  3761 
PHNX  " 3,  760. 401 

Pinal,  5.8  miles  soutbeast  of,  nortbeast  side  of  canyon,  opiioslte 
spring,  4.5  feet  above  bed  of  canyon,  in  sandstone  ledge ;  aluminum 
tablet  stamped  "2953  PHNX" 2,952.316 

Plnal,  2.8  mlles  soutbeast  of,  on  nortbeast  side  of  road,  on  top  of 
a  rocky  mound,  250  feet  nortbwest  of  wasb,  in  top  of  embedded 
bowlder;  aluminum  tablet  stamped  "2682  PHNX" 2,681.867 

Point  Boar  Ooldfleld  aortheatt  along  BoomtoU  road  to  Xormon  Fiat. 

Goldfleld,  1  mile  soutbwest  of,  in  forks  at  Junction  of  Mesa  and 
Goldfleld  roads ;  iron  post  stamped  "  1934  PHNX  " 1, 934. 015 

Goldfleld,  1.7  miles  nortbeast  of,  30  feet  east  of  road,  on  ridge  1300 

feet  east  of  Black  Queen  mine ;  iron  post  stami)ed  "  2105  PHNX  ".  2, 105. 106 

Goldfleld,  3.5  miles  nortbeast  of,  at  Government  Well  stage  Station, 
300  feet  nortbeast  of  well,  20  feet  east  of  road ;  iron  post  stamped 
2107  PHNX  " 2, 107. 336 


<« 


SAOATOV  aUADRAKOLE. 
Point  d.8  mllei  woat  of  Floronco  woat  to  Baoaton. 

Blackwater  CSiapel,  3.25  miles  soutbeast  of,  6n  nortb  side  of  road 
opposite  a  division  fence  near  bend  in  road,  150  feet  soutbeast  of 
adobe  ruins;  iron  post  stamped  "1397  PHNX" 1,396.925 

Blackwater  Cbapel,  500  feet  nortbwest  of,  75  feet  nortbwest  of 
forks  of  roads;  iron  post  stamped  "1362  PHNX" 1,361.830 

Blackwater  Cbapel,  3  miles  nortbwest  of,  50  feet  soutbeast  of  Junc- 
tion witb  road  running  soutbeast ;  iron  post  stamped  "  1354 
PHNX  " 1 1,  353.  880 

Sacaton,  3.8  miles  east  of,  on  nortbwest  side  of  road  near  bend,  180 
feet  west  of  new  dltcb  running  nortb  and  soutb ;  iron  iK>st  stamped 
"  1305  PHNX  " 1,  305.  007 

Sacation,  on  nortb  side  of  gate,  east  side  of  Pirna  Indian  ageucy 
gronnds;  iron  post  stamped  "1274  PHNX"— 1,274.117 

OILA  BITTTE  aVADEAVOLE. 
flaoatoB  aorthwoat  to  Baoaton  Station. 

Sacaton,  3  miles  west  of,  soutb  side  of  road,  east  bank  of  small  drain ; 

iron  post  stamped  "1251  PHNX" 1,  2,'iO.  843 

Sacaton,  0  miles  west  of,  nortb  side  of  road,  west  edge  of  oi^n  flat ; 

iron  post  Btaix4)ed  "1223  PHNX" 1,222.933 
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Casa  Bianca,  3  miles  northeast  of,  south  side  of  road  near  Indian 
village,  about  0.25  mUe  southeast  of  a  Catholic  chapel;  iron  post       Feet. 
staniped   "1198   PHNX" 1,197.894 

Casa  Bianca,  near  corner  on  north  side  of  wlre  fence,  near  fork  of 
roads;  350  feet  north  of  mission  chai)el;  iron  post  stamped  "1181 
PHXX  " 1. 180. 848 

Casa  Bianca,  3  miles  west  of,  on  north  side  opi)osite  forks  at  junction 

with  a  road  running  north;  iron  i)08t  stamiMjd  **11Ö3  PIINX*' 1,102.826 

Sacaton,  south  side  of  public  road,  25  feet  west  of  Arizona  Eastern 
R.  R.  track,  GO  feet  south  of  switch  head  block ;  Iron  post  stamped 
"  1127    PHNX  " 1, 127. 111 

Saoaton  north  »long  Arlsona  Eattem  B.  R.  to  point  4  miles  south  of  Xyrene. 

Sacaton,  bridge  over  Gila  River;  top  of  rail 1,126.5 

Sacaton,  under  bridgo,  bed  of  Gila  River 1,119 

Sacaton.  3  miles  north  of,  30  feet  west  of  track.  near  telegraph  i)ole, 
300  feet  north  of  vitrifled  tile  culvert ;  iron  post  stamped  **  1133 

PHNX  " 1, 132.  975 

Kyrene,  4  miles  south  of,  25  feet  west  of  track,  beside  telegraph 
pole;  iron  post  stamped  "1140  PHNX" 1,139.788 

The  following  bench  inarks  were  established  by  the  Reclamation 
Service  in  1902,  1903,  and  1904 : 

Southeast  coner  of  T.  1  S.,  B.  5  E>.  south  to  permanent  bench  mark  on  road 

6  miles  west  of  Sacaton  Indian  Agenoy. 

T.  2  S.,  R.  5  E.,  at  east  quarter  corner  of  sec.  24,  at  stake;  iron  post       Feet. 

stamped  "1258  PHNX" 1,258.231 

T.  2  S.,  R.  5  E.,  southeast  corner  of  sec.  3G;  iron  iK)8t  8tami)ed  **  1255 

PIINX  '* 1,  255.  034 

T.  3  S..  R.  6  E.,  Southwest  corner  of  sec.  19,  1,000  feet  north  of  old 

Indian  cemetery,  1.000  feet  southeast  of  forks  of  road,  by  adobe 

house,  iron  post  stamped  "1246  PIINX" 1,245.570 

Sacaton  Indian  agency,  6  miles  west  of;  iron  post  stamped  "1223 

PHNX  " 1, 222.  733 

Point  6  miles  west  of  Sacaton  Indian  Agrency  south  to  Sweetwater,  on  South- 
ern Pacific  R.  R.,  west  to  Karicopa,  thence  north  to  Sacaton,  on  Arisona 
Eastern  R.  R. 

T.  4  S.,  R.  5  PI,  northwest  corner  of  NE.  J  sec.  30,  SOO  feet  oast  of  the 
most  easterly  butte  of  a  group  of  buttes,  (»u  tho  highest  iwlnt  of 
which  group  is  a  triangulatioii  ix>int  known  as  Sacaton  Butte; 
iron  post  stamped  "1280  PHNX" 1,288.880 

T.  4  S.,  R.  4  E.,  sec.  35.  1  mile  northwest  of  triangulation  \K)\nt  Mica 
Butte  in  SE.  ^  sec.  35,  4  miles  north  of  Sweetwater:  iron  i)ost 
stamped  "1303  PHNX" 1,  3a3.  276 

Sweetwater,  at  well ;  Iron  iK)st  stamped  "  1207  PHNX  "  (rodetermined 

by  i)recise  leveling) 1,  2J)7. 022 

Sweetwater,  in  front  of  Station:  main  track,  top  of  rail 1,298.3 

Maricopa,  5.5  miles  southeast  of,  southeast  end  of  triangulation  base 
line,  north  side  of  track  opposite  mileiK)st  902,  bronze  tablet  (rede- 
termined  by  precise  leveling) 1,225.700 

Llrim  switch,  top  of  rail 1,232.4 
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EAY  atTADBAHOLE. 

Point  n%§,T  Blvenide  northMiit  to  BlTerilde. 

Rl vereide,  2  miles  soutbwest  of,  on  southeast  side  of  road,  200 
feet  nortlieast  of  junctiou  with  road  running  northeast  to  Piety       Feet. 
Fiat;  iron  post  stamped  "1940  PHNX" 1,939.630 

RiTerside,  in  top  of  embedded  bowlder  at  soutbwest  comer  of 
small  corral  12Ö  feet  nortbeast  of  post  Office;  alumlnum  tablet 
stamped   "  1778   PHNX  " , 1, 777. 292 

Bivenld«  nortlieait  ülong  Olob«  and  BlTerilde  road  to  Pioneer. 

Riverside,  Glla  River,  bed  of,  at  road  crosslng 1, 758.  5 

Riverside,  3  miles  nortbeast  of,  on  soutbwest  side  of  road,  400  feet 
west  of  poiut  wbere  road  crosses  wasb,  in  top  of  granite  bowlder ; 
bronze  tablet  stamped  "2511  PHNX" 2,510.056 

Troy,  east  side  of  road  at  summit  of  blU,  opposite  road  running 
soutbwest  to  mlne,  in  top  of  granite  bowlder;  alumlnum  tablet 
stamped  "3644  PHNX" 3,643.233 

Dripping  Spring,  1  mile  west  of,  soutbwest  side  of  road,  at  gate  on 
nortbwest  side  of  a  filled  rall  fence;  iron  post  stamped  "2986 
PHNX  " 2.  985.  428 

Dripping  Spring,  2  miles  nortbeast  of,  in  top  of  bard  sandstone 
bowlder  15  feet  east  of  road,  30  feet  soutb  of  small  wasb ;  bronze 
tablet  stamped  "2995  PHNX" 2,994.757 

Pioneer,  3.25  miles  soutb  of,  nortbeast  side  of  road  at  bend,  at  polnt 
wbere  road  leaves  rldge  and  ascends  steep  side  blll ;  iron  post 
stamped  "3846  PHNX" 3,845.328 

Pioneer,  east  side  of  road,  40  feet  soutbwest  of  stage  Station,  in  top 
of  granite  bowlder ;  alumlnum  tablet  stamped  "  4505  PHNX  " 4, 504. 436 

Dndleyvllle  along  Xammotli  and  Bivenide  road  to  Bivemido  (portion  of  llne). 

Dudleyville,  6  miles  nortbwest  of,  nortb  side  of  road,  at  bend; 

iron  post  stamped  "  1866  PHNX  " 1, 865. 078 

Riverside,  6.5  miles  soutbeast  of,  soutbwest  side  of  road,  at  summit 

of  blll;  iron  post  stamped  "1927  PHNX" ^ 1,926.045 

Riverside,  3.3  miles  soutbeast  of,  on  west  side  of  road,  at  bend,  on 

munmit  of  blll ;  iron  post  stamped  "  1828  PHNX  " 1, 826. 931 

Biveraide  alon^  Mineral  Oreek  road  to  Bay. 

Kelrin,  2.25  miles  nortb  of,  on  west  side  of  road,  nortbwest  bank 
of  Mineral  Creek,  about  800  feet  soutb  of  large  eroded  eil  ff; 
iron  post  stamped  "1869  PHNX" 1,868.442 

Ray,  in  top  of  low  ledge  on  east  side  of  road  nearly  opposite  mlll, 
100  feet  nortb  of  Company  störe ;  alumlnum  tablet  stamped  "  2024 
PHNX  " 2,  023.  894 

OLOBE  aXTADBANOLE. 
Pioneer  nortli  to  Olobe. 

Pioneer,  3.8  miles  nortb  of,  soutbeast  side  of  road,  at  summit  of  pass 
over  Pinal  Mountains;  Iron  post  stamped  "6158  PHNX" 6,157.312 

Globe,  7Ji  miles  soutb  of,  east  sldc  of  road  at  bend,  in  top  of  large 
granite  bowlder;  bronze  tab.let  stamped  "4962  PHNX" 4,961.822 

S7100*— Bull.  463—11 4 
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Globe,  4  niUes  soutbeoRt  of.  south  aide  of  g&te,  west  slde  of  road,  at       ^^t. 

rancli  "06";  Iron  iwst  stamped  "3825  PHNX" 3,824.4as 

Globe,  2.5  nillefi  soutbeast  of,  on  eoutbwest  slde  of  road,  at  nortb- 

east  Corner  of  small  corrni  oppoelte  slaugbterbouse ;   Iron  post 

stamped  "  3637  PHNX  "— 3,  <Ö6. 324 

Globe,  Glla  County  courtbouse.  In  west  face  of,  at  soutbwest  comer  2 

feet  above  ground ;  aluminum  tablet  stamped  "  3525  PHNX  " 3, 524.  29S 

Olob«  MuthMit  •long  ArUona  EMtern  B.  R.  8.6  mllM. 

Globe,  opposite  Station ;  top  of  rall 3, 508. 5 

Globe,  2.5  mlles  soutbeast  of,  on  top  of  blU  0.5  mlle  sootb.  of  rall- 

way,  mcrldlan  mark;  tablet  stamped  "3885  PHNX" 3. HS4.(MiO 

Globe,  2.5  miles  soutbeast  of,  by  warnlng  post  on  soutb  slde  of  track 
at  public  road  crossin)?,  000  feet  west  of  summit  of  bill ;  iron  post 
stamped  "3720  PHNX" 3,n9.22G 

Olob«  weit  tdong  Olobe  and  Faywa  road  to  Blaok  Warrior. 

Globe,  0.8  mlle  north  west  of  courthousc,  12  feet  west  of  rallroad 
track,  at  wagon  road  cro«sing;  iron  post  stami^ed  **3461  PHNX"—  3,460.303 

Globe,  2.5  mlles  nortbwest  of,  on  northenst  slde  of  road,  opiX)site  forks, 
at  Junction  with  Black  Warrlcr  road;  iron  iwst  stamped  "3348 
PHNX  " 3, 347. 446 

Black  Warrior,  1.25  nillps  soutbeast  of,  in  top  of  brown  sandstone 
rock  5  feet  diameter  by  3  feet  bigh,  150  feet  nortbwest  of  saloon,  on 
soutbwest  slde  of  road.  at  moutb  of  Webster  Gulcb ;  aluminum  tab- 
let stamped  "3349  PHNX" 3,348.523 

Black  Warrior  west  to  Contlnontal  mine. 

Black  Warrior,  1.8  miles  west  of,  0  feet  east  of  triple  live  oak  tree, 
at  beud  on  south  side  of  road,  in  top  of  sandstone  bowlder;  alumi- 
num tablet  stamped  "3759  PHNX" 3,758.692 

Black  Warrior,  5.5  miles  west  of,  25  feet  nortbeast  of  road,  100  feet 
north  of  summit  of  hill  on  divide  between  Webster  and  Pinto 
Creeks,  about  1  mile  east  of  Continental  copper  nilne;  in  top  of 
sandstone  bowlder;  aluminum  tablet  8tami)ed  "4578  PHNX" 4,677.412 

Xiami  Fiat  lonihweit  via  Bhults  rancb  to  polnt  6  milei  lonth  of  Shulti  raaoh, 

thence  east  and  northeait  to  Olobe. 

Shultz  rancb,  2.8  miles  nortbeast  of,  on  soutbwest  side  of  westem 
pasB  toll  road,  on  soutbwest  bank  of  Bloody  Tanks  wash,  opposite 
Bumett  goat  rancb;  iron  post  stamped  "3468  PHNX" 3,467.414 

Shult2  ranch,  0.26  mile  soutbwest  of ,  45  feet  soutbwest  of  gate ;  iron 
post  stamped  "3906  PHNX" 3,905.300 

Shultz  ranch,  3.8  miles  soutbwest  of,  on  east  side  of  road,  at  base 
of  Short,  steep  hill,  in  top  of  schist  ledge ;  aluminum  tablet  stamped 
"  4523  PHNX  " 4,  522.  226 

Shultz  ranch,  6.5  miles  soutbwest  of,  on  north  side  of  road,  on  bank 
of  Pinto  Creek,  in  top  of  schist  ledge;  aluminum  tablet  stamped 
"  4864    PHNX  " 4,  863.  204 

Globe,  11  mlles  soutbwest  of.  on  north  side  of  trall,  150  feet  east  of 
summit  of  mountain,  20  feet  nortbeast  of  15-inch  pine  tree,  in  top  of 
granite  bowlder ;  aluminum  tablet  stami)ed  "  6i87  PHNX  " 6,  485. 822 


PBIMABY  LEVELING.  51 

Globe,  8.25  miles  southwest  of,  on  south  side  of  small  ravine,  on  east 
slde  of  ridge  toll  road,  150  feet  northenst  of  brldge  across  gulch,  in       Feet. 
top  of  gneiss  rock ;  bronze  tablet  stamped  "  4857  PHNX  '* 4. 856. 483 

Globe,  5.25  miles  soutliwest  of,  15  feet  northeast  of  road.  50  feet  north 
of  Sharp  bend.  in  top  of  granite  bowlder ;  aluminuiu  tablet  stamped 
"  4438    PHNX  " J 4, 437. 142 

Globa  northwMt  alon^  Globe  and  Patmb  road  to  Harrold  ranch. 

Globe,  6  miles  northwest  of,  in  front  of  eircular  corral  on  northeast 
side  of  road,  at  Harrold  ranch,  9  feet  southeast  of  S6-inch  cotton- 
wood  tree:  iron  post  stamped  "3170  PHNX" 3,169.440 

Olobe  north  alon;  road  via  Bis  Johnnie  Ouloh,  thenoe  oatt  o^or  divido  Just 
■onth  of  Big  Johnnie  min«  to  Oopper  Onloh,  thonoe  northoait  0.8  milo  and 
rotnm  Mmthwest  along  Coppor  Oulch  to  Olobe. 

Between  Big  Johnnie  Gulch  and  drainage  flowing  to  Buffalo  smelter ; 

100  feet  Southwest  of  road ;  in  limestone  bowlder  in  hiUside ;  bronze 

tablet  stamped  "3942" 3,941.617 

Big  Johnnie  Gnlch  and  Copper  Gulch,  between ;  top  of  divide,  in  rock 

outcrop,  40  feet  west  of  road,  through  saddle  in  divide;  bronze 

tablet  stamped  "4206" 4.205.093 

Head  of  Copper  Gulch,  15  feet  south  of  wagon  road,  on  divide ;  bronze 

tablet  stamped  "4136" 4,135.313 

Between  Hoosier  and  the  Gray  mines,  180  feet  north  of  water  tanks, 

on  top  of  ridge,  40  feet  north  of  wagon  road,  in  concrete  bowlder ; 

bronze  tablet  stamped  "3979" 3,978.682 

Horrell  ranch  north  on  Livin^ton  road  to  Hicka  ranch. 

♦ 

Geralds  ranch,  300  feet  north  of  house,  200  feet  west  of  Pinal  Creek, 
20  feet  east  of  road,  at  fence  comer,  in  stone  flush  with  ground; 
aluminum  tablet  stamped  "3069  PHNX" 3,068.478 

Hieks  ranch,  20  feet  west  of  Globe  Road,  in  front  of  eircular  corral ; 
iron  post  stamped  "  2990  PHNX  " 2, 990. 032 

0IL80H  aVADBAKOLE. 

» 

Point  near  Olobe  eait  along  Arisona  Eaitom  B.  B.  to  Bice. 

Globe,  5.8  miles  southeast  of,  15  feet  southwest  of  track  at  southeast 
end  of  cut,  75  feet  southeast  of  point  of  curvature;  iron  post 
stamped  "  3402  PHNX  " 3, 401. 277 

Cutter,  east  head  block  at ;  top  of  rail 3,  256.  5 

GilBon's,  3.5  miles  west  of,  by  telegraph  pole  on  north  side  of  track ; 
iron  post  stamped  "3168  PHNX" 3,167.088 

Gilson*s,  0.25  miles  west  of  water  tank,  by  flrst  telegraph  pole  west  of 
publlc-road  crossing,  on  north  side  of  track;  iron  post  stamped 
"  3013  PHNX  " 3,  012.  269 

(rilson's,  2.8  miles  southeast  of,  10  feet  south  of  track,  east  side  of 
public-road  crossing,  300  feet  east  of  trestle  229 ;  iron  post  stampeil 
"  2891  PHNX  " 2,  S90.  292 

Rice,  2.8  miles  northwest  of,  in  front  of  second  telegraph  pole  east  of 

tresUe  227;  iron  post  stamped  "2748  PHNX" 2,747.170 

Rice,  at  northwest  coruer  of  crossroads,  180  feet  east  of  switch-head 

block ;  iron  post  stamped  "  2635  PHNX  " 2, 634.  255 
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BAH  0A&L08  atTAD&ANGLE. 
Bloe  soatli  alonr  ArisonA  Eattem  H.  B.  to  Baa  Oarloi. 

Rice,  3  mlles  south  of,  40  feet  west  of  track,  north  aide  of  wagon       Feet, 

road;  Iron  iwst  stami^ed  "25.S5  PHNX" 2,584.359 

San  Carlos,  4.5  mlles  north  of,  25  feet  east  of  track,  east  aide  of 

wa«on  road;  Iron  iK»fit  stamped  "2540  PHNX" 2,539.209 

San  Carlos,  1.8  mlles  north  of,  25  feet  southwest  of  track,  at  public 

road  crosslng;  iron  post  stamped  "2470  PHNX" 2,469.295 

San  Carlos,  opiwsite  Station;  top  of  rnll 2.431.200 

San  Carlos,  150  feet  north west  of  Station,  45  feet  southwest  of  maln 

track;  iron  iwst  st5imi)ed  "2431  PHNX" 2,430.216 

San  Carloi  via  Hawk  Oanyon  to  Wootea  ranch. 

San  Carlos,  poiith  of,  Gila  River,  bed  of 2,385.500 

San  Carlos,  3  mlles  south  of,  on  east  slde  of  road,  north  side  of  small 
wash;  iron  i)ost  stamped  "2671  PHNX" 2,670.115 

San  Carlos,  6  mlles  south  of,  ou  southwest  slde  of  road  on  top  of  hiU, 
45  feet  west  of  U.  S.  Army  telegraph  pole;  iron  post  stamped 
"  3573    PHNX  " 3, 572. 289 

Wooten  ranch,  6.25  mlles  north  of,  in  limestone  outcrop,  15  feet  west 
of  road,  25  feet  uorthwest  of  small  wash;  bronze  tablet  stamped 
"  3810    PHNX  " 3,  809. 534 

Wooten  ranch,  3.25  miles  north  of,  in  top  of  rock  9  by  6  feet,  3  feet 
above  surface,  35  foet  southwest  of  wash,  noar  base  of  tall  cllff; 
alumlnum  tablet  stamped  "3454  PHNX" 3,453.041 

Wooten  ranch,  in  top  of  large  rock,  200  feet  rf)uthwest  of  cabln,  40 
feet  northwest  of  trall,  30  feet  west  of  3S-inch  leaning  sycamore 
tree;  bronze  tablet  stamped  "3011  PHNX" ^ 3,910.268 

San  Oarloi  lontheait  alon^  Arizona  Eaitem  R.  B.  to  Fort  Thomai. 

San  Carlos,  4.5  miles  southeast  of,  12  feet  southwest  of  track,  230 
feet  southeast  of  trestle  206,  opposite  Indian  trail  crosslng;  iron 
IX)st   stamped  "2458  PHNX  ^' 2.457.205 

San  Carlos,  6.8  mlles  southeast  of,  in  front  of  first  telegraph  pole 
northwest  of  county  road  crosslng  near  Indian  farm;  iron  post 
stamped   "2504    PHNX" 2,503.023 

San  Carlos,  9.8  miles  southeast  of,  50  feet  south  of  track  opposite 
county  road  crosslng,  1  mile  west  of  Dewey  slding;  Iron  post 
stamped   "2508   PHNX" 2,607.024 

Geronimo,  11.25  miles  northwest  of,  25  feet  northeast  of  track  at  east 
end  of  track  opposite  adobe  ruins  of  old  subagency  buildings; 
iron  post  stamped  "2550  PHNX" 2,548.998 

Geronimo,  9  miles  northwest  of,  by  flrst  telegraph  pole  northwest  of 
mile  board  77,  300  feet  south  of  trestle  189;  iron  post  stamped 
"2586    PHNX" 2,585.042 

Geronimo,  6.5  miles  northwest  of,  150  feet  west  of  county  road  cross- 
lng at  Navajo  Point,  10  feet  north  of  road;  iron  post  stamped 
"  2586  PHNX  " 2, 584. 837 

Geronimo.  4.5  miles  northwest  of,  by  wire  fence,  50  feet  northwest  of 
track  and  opix>slte  county  road  crosslng.  O.H  mile  southeast  of  In- 
dian farm;  iron  post  stamped  "2606  PHNX" 2,604.809 
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(■eronimo,  at  southeast  conier  of  Alexander  Bros.'  geueral  störe,  300       Feet. 
Teet  north  of  track;  iron  ix)st  stanuied  "2633  PHNX" 2,631.831 

Fort  Tliomas,  2.25  mlles  nortbwest  of,  30  feet  southwest  of  track,  on 
east  side  of  wagon  road  Coming  in  to  railroad  from  the  soutb, 
350  yards  southeast  of  mile  board  64;  iron  iiost  stamped  "2673 
PHNX£ 2, 671.  937 

FORT  THOMAS  QUADSAKOLE. 

At  and  near  Fort  Thomas. 

Fort  Thomas,  500  yards  southeast  of  Station,  30  feet  soutb  of  wagon 
poad  Crossing,  150  yards  west  of  Alexander  Bros.'  general  störe; 
iron  post  stamped  "2701  PHNX" 2,699.908 

Fort  Thomas,  3  miles  southeast  of,  9  feet  east  of  wire  fence  comer, 
30  feet  northeast  of  county  road  crossing,  0.5  mile  southeast  of  mile 
board  59;  iron  post  stamped  "2724  PHNX" 2,722.739 

SOLOXOKBVILLE  QUADBAHOLE. 

Point  Boar  Fort  Thomas  soiitheast  alonf  Arisona  Eaitem  R.  R.  to  BolomoniTlllo. 

Matthew  post  office,  0.3  mile  nortbwest  of,  near  telegraph  pole  at 
mile  board  55,  80  feet  southeast  of  section  bouse ;  iron  post 
stamped    "2755   PHNX" 2,753.683 

Matthews  post  ofBce,  1  mile  nortbwest  of,  near  angle  of  wire  fence, 
50  feet  north  of  track  at  forks  in  road,  250  feet  nortbwest  of  mile 
board  53;  iron  post  stamped  "2783  PHNX" 2,781.538 

Matthews  post  office,  1.5  mlles  southeast  of,  near  telegraph  pole,  30 
feet  northeast  of  track,  100  feet  southwest  of  Bamey's  störe; 
Iron  post  stamped  "  2813  PHNX  " 2,  811.  820 

Piiua,  200  feet  west  of  Station,  near  waming  signix>st,  30  feet  soutb 
of  main  track;  iron  post  stamped  "2843  PHNX" 2,841.764 

Central,  50  feet  southeast  of  road  crossing,  300  feet  west  of  church, 
and  opposite  mile  board  45;  iron  ix)st  stamped  "  2883  PHNX" 2,  881. 596 

Thatcher,  nortbwest  end  of  Station  grounds,  east  side  of  wagon 
road,  30  feet  soutb  of  track,  35  feet  southwest  of  switch  head 
block;  iron  post  stami)ed  "2931  PHNX" 2,929.345 

Safford,  140  feet  east  of  Station,  east  side  of  street,  15  feet  north  of 
main  track,  3  feet  west  of  telepbone  pole;  iron  ix)st  stamped 
"  2923    PHNX  " 2, 921. 656 

Safford,  2.5  miles  southeast  of,  in  front  of  telepbone  pole  on  soutb 
side  of  county  road  between  Safford  and  Solomonsville,  15  feet 
southwest  of  track;  iron  post  stamped  "2952  PHNX" 2,950.557 

Solomonsville,  near  telegraph  pole,  100  feet  east  of  Station,  20  feet 
southwest  of  main  track;  iron  post  stamped  "  2979  PHNX  " 2, 977. 733 

Solomonsville,  in  middle  of  front  of  scbool  building,  3.5  feet  above 
gronnd ;  aluminum  tablet  stamped  "  2976  PHNX  " 2. 974.  754 

BolomoniviUe  eait  7  milei. 

Solomonsville,  3,25  miles  east  of,  in  forks  of  road  at  Junction  of 
Solomonsville  and  Ooronado  toll  road  with  Solomonsville  and 
Duncan  County  Road,  40  feet  east  of  toll-road  signboard;  iron 
post  stamped  '^SOOS  PHNX" 3,096.655 
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SolomonflYille,  5.5  niiles  northeast  of,  ou  north we«t  side  of  road  at       ^^t. 

bend;  Iron  post  Btamped  "32118  PHNX" 3,206.745 

SolomonsviUe,  between  6.5  miles  and  7.5  miles  northeast  of,  June- 

tlon  wlth  first  road  running  north;  ground 3,287.0 

Solomonsville,  between  6.5  and  7.5  miles  northeast  of,  junction  wlth 

secoud  road  running  north;  ground 3,312.0 

BolomoBSTill«  MvthMst  toward  Aäh  P«ak  SpilacB. 

Solomonsville,  3.5  miles  east  of,  fork  of  Coronado  toll  road  and  Dun- 
can  road;  iron  post  stamped  "3098  PHNX" 3,01)6.655 

Ash  Peak  Spring,  19.4  miles  west  of,  15  feet  north  of  road,  south 
hank  of  ravine ;  iron  ix)8t  stamped  **  3195  PHNX  " 3, 194. 130 

Bradihaw  Monntaini,  Camp  Verde,  Congress,  Jerome,  Hew  BiTer,  Santa  Maria 

Xoniitaias,  and  Wiekenbarg  Quadrangles. 

MABICOPA  AXD  TATAPAI  COÜTTrUBS. 

The  elevations  in  the  foUowing  list  are  based  on  mean  sea  level 
datum  in  agreement  with  the  unadjusted  elevations  of  bench  marks 
at  Ashfork  established  by  the  Coast  and  Geodetic  Survey  in  1909. 
Part  of  the  elevations  were  originally  based  on  an  iron  post  in  the 
grounds  of  and  20  feet  north  of  the  courthouse  at  Prescott.  The 
elevation  of  that  bench  mark  is  now  accepted  as  5,353.314  feet  above 
mean  sea  level. 

The  leveling  in  the  Bradshaw  Mountains  quadrangle  was  done  by 
J.  P.  Darling  and  J.  T.  Stewart  in  1900  and  1901 ;  the  work  in  the 
New  River,  Jerome,  Santa  Maria  Mountains,  and  Congress  quad- 
rangles  was  done  in  1901, 1902,  and  1903  by  J.  T.  Stewart. 

All  bench  marks  depending  on  the  Prescott  datum  are  stamped 
with  the  letters  "  PRSCT,"  in  addition  to  the  figures  of  elevation. 

The  remaining  elevations  in  the  New  River  and  Wickenburg  quad- 
rangles,  where  bench  marks  are  stamped  "  PHNX,''  were  originally 
based  on  the  aluminum  tablet  in  the  courthouse  at  Phoenix,  stamped 
"  1090,"  the  accepted  elevation  of  which  is  1,089.910  feet  above  mean 
sea  level.    The  leveling  was  done  in  1903  by  J.  T.  Stewart. 

BBAD8HAW  XOXrNTAZNS  QTTADSANOLE. 

Point  8.86  mUei  loutli  of  Prosoott  lonth  via  Bueno,  Senator  mine,  Xinnehmha, 

and  Lehman'a  mine,  to  Briggs. 

Whlteside's  house,  0.4  mile  south  of,  0.6  mile  north  of  Groom  Creek      Feet. 
bridge;  iron  post  stamped  "«149  PRSCT" 6.156.834 

Kelly*8  Station,  0.25  mile  south  of.  0.8  mile  north  of  forks  of  road 
to  Rellance  miue,  top  of  small  hill  10  feet  north  ot  road ;  Iron  post 
stamped  "6396  PRSCT" 6.403.647 

Covered  bridge,  1.6  miles  south  of,  at  intersection  of  Mount  Union 
and  Crown  King  Roads  and  on  divido  between  Maple  Gulch  and 
Crook  Qinyon;  iron  post  8tami)ed  "7187  PRSCT" 7,194.955 

Palace  Station,  75  feet  north  of.  1.4  miles  south  of  bumt  mill,  20 
feet  west  of  road ;  Iron  post  8tami)ed  "  5847  PRSCT  " 5,  854. 897 
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Coys,  125  feet  west  of  Station,  at  Interaectiou  of  Crown  King  and  Pine 
Fiat  Roads,  10  feet  soutfa  of  road,  in  oatcrop  of  rock;  aluminum       ^eet. 
tablet  stamped  "  5563  PB8CT  " 5, 570. 108 

Bueno,  or  Johnson's  Station,  125  feet  north  of  house,  3  feet  east  of 
road,  in  rock ;  aluminum  tablet  stamped  "  5258  PKSC5T  " 5, 265. 787 

Bueno,  2.25  miles  south  of,  on  divlde  betweeu  Battle  Fiat  and  Blind 
Indian  Creeks,  8  feet  east  of  road;  iron  post  stamped  ''5740 
PBSCT  " 5.  747.  774 

Hoadi's  quartz  mill,  0.3  mile  north  of,  top  of  hill  between  Blind  In- 
dian Greek  and  a  small  ereek,  15  feet.  east  of  road ;  iron  post 
«tamiJed  "5300  PBSCT" 5.397.603 

Hooper  post  offlce,  1.5  miles  south  of,.  in  forks  of  Crown  King  and 
Minnehaha  Boads;  iron  post  stamped  "5968  PBSCT" 5,975.301 

Mlnoebaha,  3.5  miles  north  of,  at  l'eterson  ranch  (deserted),  east  side 
of  read;  iron  post  stami)ed  "5244  PBSCT" 5,251.371 

Minnehaha,  75  feet  south  of  iK)8t  offlce,  east  side  of  road,  1,400  feet 

south  of  Buttons  mine;  iron  post  8tami>ed  "  5440  PBSCT  " 5, 447. 347  . 

Minnehaha,  3.3  miles  southwest  of,  200  feet  southwest  of  old  Fenton 
ranch,  25  feet  southeast  of  intersection  of  old  Phoenix  Boad  with 
Oak  Creek  Boad ;  iron  i)ost  stamped  "  4354  PBSCT  " 4, 361. 563 

Briggs,  4.5  miles  north  of,  1.5  miles  north  of  Lehmanns  mine,  40  feet 
east  of  road,  on  rocky  point  on  ridge  near  divide ;  aluminum  tablet 
8tami)ed  "4569  PBSCT" 4,576.486 

Copi)eropoli8  mine,  1.1  miles  north  of,  125  feet  east  of  trail,  in  point 

of  rocky  ridge;  aluminum  tablet  marked  "3939  PBSCT" 3,946.587 

Briggs.  400  feet  north  of  post  Office,  00  feet  west  of  road,  15  feet 
higher  than  creek  bed ;  aluminum  tablet  stamped  "  2759  PBSCT  "_  2, 766. 543 

Briggs  tontlieast  to  point  6.6  miles  northwest  of  Kot  Springs. 

Briggs,  1.1  miles  southeast  of,  north  side  of  road  at  forks  of  road 
running  to  Whipsaw  mine,  foot  of  cliff  on  north  side  of  Castle 
Creek ;  iron  ix)st  stamped  "  2636  PBSCT  " 2, 643. 779 

Hot  Springs,  5.6  miles  northwest  of,  west  side  of  Castle  Creek,  west 
side  of  road ;  iron  post  stamped  "  2350  PBSCT  " 2, 357.  839 

Kndson  to  Mayer. 

Hudson,  500  feet  northeast  of  abandoned  house,  north  bank  of  creek, 

south  side  of  road;  iron  post  stamped  "  1931  PBSCT" 1,938.  954 

Goddard,  200  feet  southeast  of  ranch,  west  side  of  road;  iron  post 

stamped  "1991  PBSCT" _• 1,998.701 

Black  Canyon  Creek,  50  feet  south  of,  on  point  in  bend  of  creek,  50 

feet  east  of  road;  iron  post  stamped  "2020  PBSCT" 2,027.742 

Bumble  Bee,  3  miles  south  of,  60  feet  south  of  small  dry  creek,  10 

feet  east  of  road;  iron  post  stamped  "2515  PBSCT" 2,522.718 

Bumble  Bee,  200  feet  northeast  of  störe,  20  feet  west  of  road;  iron 

post  stamped  "2509  PBSCT" 2,516.822 

Bumble  Bee,  2.8  miles  north  of,  6  miles  south  of  Cordes,  in  forks  of 

road;  iron  post  stamped  "2686  PBSCT" 2,693.658 

Cordes,  3  miles  south  of,  in  forks  of  road  at  Hidden  Treasure  mine, 

20  feet  west  of  road ;  iron  post  stamped  "  3074  PBSCT  " 3, 081. 725 

Cordes,  150  feet  west  of  post  offlce,  60  feet  west  of  storehouse,  25 

feet  south  of  road ;  iron  post  stamped  "  3762  PBSCT  " 3, 760. 793 
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Cordes,  2.5  miles  north  of,  0.5  iiiiles  siiulli  «if  Mayer,  10  feet  ea8t  of       Y^^- 
road,  OD  top  of  sniall  raiHe;  iroii  iK>st  8tami)ed  **4024  PliSCT" 4,031.641 

Mayer,  3.25  niiles  south  of,  30  feet  east  of  road,  on  top  of  hiU ;  iron 
post  stamped  "4353  PRSCT" 4,300.462 

Mayer  to  ßeTen-Mlle  Honte. 

Mayer,  0.3  mile  north  of  railroad  Station,  25  feet  west  of  road,  50 
feet  west  of  Big  Bug  Creelc;  iron  post  stamped  "4302  PRSCT" 4,399.663 

Mayer,  2.5  nilles  north  west  of,  400  feet  north  of  McMichael  ranch,  180 
feet  west  of  railroad  track,  20  feet  northeast  of  road;  Iron  post 
stamped  "4005  PRSCT" 1 .  4,612.492 

Old  Big  Bug  Town.  1  mile  north  of  Big  Bug  post  Office.  In  forks  of  Big 

Bug  and  McCabe  Roads;  iron  post  stamped  "5009  PRSCT" 5,076.535 

Providence,  0.8  mile  north  west  of  iK)8t  offlce,  at  forks  in  road  to  Post- 
master mine;  Iron  post  stamped  "5620  PRSCT" 5,627.816 

Steeze  ranch,  1.5  mlles  northwest  of,  on  top  of  dlvlde  between  Big 
Bug  and  Lynx  Creeks;  iron  post  stam|)ed  "6995  PRSCT" 7,002.972 

Big  Bug  and  Lynx  Creek-Prescott  roads.  1.25  mlles  northwest  of  in- 
tersection,  on  top  of  hill,  20  feet  south  of  road ;  iron  post  stamped 
"  6225  PRSCT  " 6,  232.  685 

m 

Bneno  to  Kayer  via  Battle  Fiat. 

Bueno,  5  miles  east  of,  2.25  miles  west  of  Goat  ranch,  on  bank  of 
Tuscumbla  Creek,  15  feet  south  of  road ;  iron  i)ost  stamped  "  5027 
PRSCT  " ö,  034. 718 

Goat  ranch,  0.5  mile  northeast  of,  top  of  hlll  between  Peck  Canyon 
and  Bear  Creek,  15  feet  east  of  road;  Iron  post  stamped  "4638 
PRSCT  " - 4, 645.  719 

Wolf  Creek,  1  mile  northeast  of,  summit  of  hlll  between  Wolf  Creek 
and  Dead  Cow  Gulch,  slate  outcrop  20  feet  north  of  road;  alumi- 
num  tablet  stami>ed  "4S39  PRSCT" 4,846.536 

Mayer,  1.5  mlles  southwest  of,  at  forks  of  Crown  King  Road  and  old 
Virgin  Mary  Road;  Iron  post  stamped  "4G25  PRSCT" 4,632.648 

Orown  King  to  Alexandra. 

Crown  King,  2.25  mlles  north  of,  4.S  miles  south  of  Hooper  post  Office, 
top  of  dlvlde,  15  feet  west  of  road;  Iron  jwst  stamped  "6769 
PRSCT  " 6,  776.  240 

Crown  Klug,  75  feet  north  of  saloon  at  In  tersection  of  Prescott-Crown 

King  and  Mayer-Crown  King  Roads,  25  feet  north  of  Prescott  Road; 

Iron  post  stamped  "5975  PRSCT" 5,082.631 

Crown  King,  3  miles  north  of.  0.5  mile  north  of  top  of  dlvlde,  20  feet 

west  of  road;  Iron  post  stamped  "7016  PRSCT" 7,023.302 

Alexandra,  3.8  mlles  north  of  top  of  dlvlde,  8  feet  north  of  road,  In 

quartz  rock;  alumlnum  tablot  stamped  "5301  PRSCT" 5,398.769 

Könnt  Union   (not  ohecked). 

Mount 'Union,  highest  point;  bronze  tablet  marklng  prlmary  trl- 
angulation  Station,  stamped  "7971  PRSCT" 7,978.240 

Benok  mark  6  mllei  weit  of  Xlnnehaha. 

Minnehaha,  5  miles  west  of.  50  feet  east  of  intersectlon  of  Wagoner, 
Minnehaha,  and  Briggs  roads;  iron  post  stamped  "3955  PRSCT".  3,962.454 
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Banch  mark  at  Chaparral  tldiBf . 

Chaparral  sidinj;,  100  feet  west  of,  150  feet  eust  of  road;  iron  post       Peet. 
dtamped  "4740  PRSCT" 4,747.018 

VEW  BIYZB  airADBAVGI.E. 
Point  8  mllea  northwMt  of  Hot  Spiinst  to  AlUre  naoh. 

Hot  Springs,  2  miles  north west  of,  30  feet  south  of  Hot  Springs 
Jnnction  road,  south  side  of  Castle  Creek ;  iron  post  stamped  "  2090 
PRSCr  " 2, 098. 084 

Hot  Springs,  20  feet  east  of  hotel  offlce;  iron  post  stamped  "1971 

PRSCT  " 1,  970.  721 

Dripping  Springs,  700  feet  northwest  of,  foot  of  intersection  of  north 
bank  of  Castle  Creek  and  west  bank  of  ravine  Coming  from  east, 
40  feet  north  of  road;  iron  post  stamped  "1806  PRSCT" 1,813.752 

Dripping  Springs,  3.6  miles  southeast  of,  foot  of  cliff,  15  feet  high, 
north  side  of  Castle  Creek.  50  feet  north  of  road ;  iron  post  stamped 
"  1608  PRSCT  " . . 1,  615. 536 

Castle  Creek,  275  feet  northwest  of  mouth  of,  foot  of  north  bank  of 
Castle  Creek,  50  f^t  east  of  rock  ledge ;  iron  post  stamped  "  1489 
PRSCT  " - 1,  496. 601 

Agua  Fria  River,  bed  of,  at  road  crossing 1, 441 

Frog  Tank,  400  feet  northwest  of,  on  east  side  of  river,  63  feet  above 
river,  west  side  of  old  road  in  rock  ledge;  aluminum  tablet 
stamped  "1495  PRSCT" 1,502.736 

Lower  New  River,  6.8  miles  southwest  of,  top  of  ridge  between  two 
sniall  washes,  15  feet  south  of  road;  iron  post  stamped  "1694 
PRSCT  " 1,  701. 801 

Lower  New  River,  3.1  miles  southwest  of,  75  feet  east  of  foot  of 
bench  on  west  side  of  New  River,  west  side  of  trail;  iron  post 
stamped  "  1832  PRSCT  " 1,  839. 902 

Lower  New  River,  southwest  comer  of  yard,  east  side  of  road; 

iron  post  stamped  "1984  PRSCT" 1,991.746 

Alkire  ranch,  10  feet  north  of  yard  gate,  west  aide  of  road;  iron 

post  stamped  "2155  PRSCT" 2,162.768 

Vada  gidiiir  loathoast  along  Santa  Fe,  Preioott  k  Phoenix  By.  to  Phoenix. 

Nada,  3  miles  south  of,  60  feet  west  of  track;  iron  post  stamped 

"  1574    PHNX  " 1,  573.  579 

Beardsley,  5.4  miles  northwest  of,  75  feet  west  of  track,  0.5  mlle  south- 
east of  mile  board  163 ;  iron  post  stamped  "  1451  PHNX  " 1, 451. 097 

lieiirdsley,  2.3  miles  northwest  of,  100  feet  west  of  track;  iron  post 

stamped  "1351  PHNX" 1,351.087 

Beardsley,  at  section  house  yard  gate,  75  feet  east  of  track;  iron 

post  stamped  "1282  PHNX" 1,282.184 

Beardsley,  3.2  miles  south  of,  60  feet  west  of  track,  at  mile  board  172 ; 
iron  post  stamped  "1189  PHNX" 1,189.098 

Agna  Fria  River  brldge,  24  feet  above  river  bed ;  top  of  rall 1, 1.39. 2 

Agna  Fria  River  bridge,  0.1  mile  east  of ,  40  feet  east  of  track ;  iron 

post  stamped  "1151  PHNX" 1,151.108 

New  River  brldge,  15  feet  above  river  bed;  top  of  rail 1, 140. 2 

Peoria,  1.4  miles  northwest  of,  150  feet  southeast  of  track  at  road 
crossing;  iron  post  stamped  "1136  PHNX" 1,136.150 

Peoria,  in  front  of  Station ;  top  of  rail 1, 144. 1 


58  SPIRIT  LEVELTNG  IN  ARIZONA,  1899  TO  1909. 

Peoria,  1.4  miles  soiitli  of,  100  feet  west  of  track  at  hlghway  cross-       Feet. 

Ing;   iron  post  stamiKHl   "1137   PHNX*' 1,130.912 

Gleudale,  north  end  of  Station  park,  east  of  track ;  iron  post  stamped 

"1152  PHNX" 1,152.423 

Glendale,  2.2  miles  etist  of,  west  of  mile  board  186,  100  feet  nortli  of 

track.  by  fence;  iron  iwst  stamped  "  1144  PHNX" 1. 144. 252 

Alhambra,  in  front  wall  of  Station ;  aluminum  tablet  stamped  '*  1119 

PHNX  ** 1. 119. 3(»l> 

Six  Points,  100  feet  southeast  of,  where  6  roads  lutersect ;  iron  post 

stamped  "1082  PHNX'' l.asi.45S 

Phoenix,  Maricopa  County  courthouse,  north  front  in  projection  of 

northwest    comer;    aluminum    tablet    stami)ed    "1080    PfiLNX*' 

(Phoenix  datum  tablet) 1, OK». 910 

Point  S  milei  north  of  Phoenix  iinTtTiilwir  roads  to  lf«w  Btwr. 


Phoenix,  5.6  miles  north  of,  3  miles  north  of  Six  Points,  35  feet  west 

of  Center  of  crossroads;  Iron  iwst  stami)ed  "1135  PHNX" 1,134.784 

Six  Points,  6  miles  north  of,  75  feet  east  of  cross  roads;  iron  post 

stamped  "  1195  PHNX  " 1, 194.  945 

Arizona  Canal,  2  miles  north  of,  near  west  end  of  Phoenix  Mountains, 

25  feet  west  of  road,  iron  post  stamped  "1287  PHNX" 1,286.742 

Arizona  Canal,  5  miles  north  of,  50  feet  west  of  road;   iron  post 

Rtami)ed  "1343  PHNX" . 1.  342.  81H'i 

Arizona  Canal,  8.1    miles  north  of,  0.5  mlle  southeast   of  Malpais 

Mountain,  east  side  of  road;  Iron  ix)st  stami)ed  "  1403  PHNX" 1.402.  791 

Arizona   Canal,  11.4  miles  north  of,  13  miles  south  of  New  River 

Station,  30  feet  west  of  road;  Iron  post  stami)ed  "1480  PHNX"—  1,479.413 
New  River  Station,  9.4  miles  south  of,  50  feet  west  of  road;  iron  post 

stamiHHl  "1625  PHNX" 1,624.551 

New  River  Station,  5.8  miles  south  of,  25  feet  east  of  road;  iron  post 

stamped  "  1705  PHNX  " 1,  704. 4(V4 

New  River  Station,  2.6  miles  south  of,  east  of  road;  iron  i>08t  stamped 

"1910  PHNX" 1,909.713 

The  foUowing  bench  marks  were  established  by  the  Reclamation 
Service  in  1902,  1903,  and  1904 : 

Korth  from  Olendale  to  Arizona  Canal,  thence  over  Frog  Tanks  road  and 
gection  line  road  to  point  21.2  milei  north  of  T.  4  N.,  E.  2  £.,  thence 
acroM  detert  to  Agna  Fria  Kiver,  thence  sonth  to  Agua  Fria  Aiyer  brldge. 

(ilendale,  north  end  of  Station,  50  foet  east  of  Santa  Fe,  Prescott  &       Feet. 

Phoenix  Ry.  tracks;  iron  post  stamped  "1152  PHNX" 1,152.493 

T.  3  N.,  R.  2  E.,  southeast  corner  of  soc.  30,  at  southwest  corner  of 

crossroads;  nail  in  root  of  large  cottonwood  tree 1,175.3$) 

T.  3  N.,  R.  2  E.,  southeast  corner  of  sec.  11),  at  southwest  corner  of 

crossroads;  nail  In  root  of  cottonwood  tree 1,1S4. 06 

Arizona  Canal,  100  feet  south  of  bridge,  west  side  of  public  road ;  iron 

post  stamped  "1217  PHNX" 1,217.110 

T.  4  N.,  R.  1  E.,  sec.  30;  east  quarter  corner  stone 1.237.85 

T.  4  N.,  R.  1  E.,  sec.  25;  southeast  corner  stone 1,248.05 

T.  4  N.,  R.  1  E.,  easl  quarter  corner  of  sec.  24;  iron  i)ost  stamped 

"1277   PHNX" 1,277.135 


PBIMARY  LEVELIKG.  59 

Augiia  Fria  Ittver,  850  feet  west  of  wagon  road,  150  feet  east  of  glant 
cactiiB  on  edge  of  river,  west  aide  of  road ;  iron  post  staniped  "  1267       Fe«»t. 
PHNX  " 1, 266.  803 

Agua  Fria  River,  0.1  mlle  east  of,  Santa  Fe,  Prescott  &  Phoenix  Ry. 
bridge,  40  feet  east  of  traclt :  iron  i)08t  stamped  "  1151  PHNX  " 1, 151. 352 

Benoh  marka  In  leo.  7,  T.  8  V.,  B.  S  S. 

T.  2  N.,  R.  2  E.,  northwest  corner  of  sec.  7,  southeast  comer  of  cross- 

roads;  nail  in  root  of  large  cottonwood  tree 1,131.48 

T.  2  X.,  R.  2  E.,  soutliwest  corner  of  sec.  7,  northwest  corner  of  cross- 
roads,  nail  in  root  of  cottonwood  tree 1, 122. 44 

8«e.  80,  T.  8  V.,  &.  1  E.,  to  point  0.86  mlle  north  of  louth  line  of  mc  81, 

T<    8    Ai,   &■    1   £• 

T.  3  N.,  R.  1  E.,  sec.  30,  south  quarter  comer  stone 1, 104. 08 

T.  3  N.,  R.  1  E.,  0.36  mile  north  of  south  line  of  sec.  31  and  0.6  mite 
south  of  Desert  road  running  west  toward  river ;  iron  post  stamped 
'*1088  PHNX" 1,088.009 

JEBOKE  aUAD&ANOLE. 
Prosoott  louth  8.8  milet. 

Prescott,  2.2  mlles  south  of,  at  Intersectlon  of  Crown  King  and  Jersey 
Lily  roads,  225  feet  south  of  bridge  over  sniall  gulch;  iron  post 
stamped  **  5543  PRSCT" 5,550.323 

Bench  marka  near  Fonr  Kile  Honte. 

Seven  Mile  House,  0.2  mils  southeast  of,  in  forks  of  Lynx  Creek, 
Prescott  and  Lynx  Creek  Dam  roads;  iron  post  stamped  "5557 
PRSCT  " 5,  564.  346 

Four  Mile  House,  150  feet  northeast  of,  at  junction  of  Prescott,  Lynx 
Creek,  and  Black  Canyon  roads ;  iron  post  stami)ed  "  5565  PRSCT  ".  5, 572. 318 

Preacott  to  Jerome  Jnnction  along  Santa  Fe,  Prescott  ft  Phoenix  By. 

Prescott,  Prescott  National  Bank,  south  slde  of  main  entrance,  top  of 
southeast  corner  of  Square  pedestal  at  foot  of  round  column;  flat 
snrface 5, 356. 83 

Prescott,  20  feet  north  of  courthouse;  iron  post  stamped  "5346 
PRSCT  " -  5,  353.  314 

Prescott,  2.1  mlles  northeast  of,  60  feet  west  of  crossing  of  railroad 
by  Mayer  wagon  road ;  iron  post  stami)ed  "  5248  PRSCT  " 5, 255. 163 

Prescott,  6.5  miles  northeast  of.  50  feet  east  of  P.  &  E.  Junction,  20 
feet  east  of  Prescott  &  Eastern  branch  track,  granite  rock  3  feet 
above  track ;  aluminum  tablet  stamped  "  5125  PRSCT  " 5, 131. 614 

l*rescott,  9.6  miles  northeast  of,  3.1  miles  northeast  of  P.  &  E.  Junc- 
tion, 50  feet  west  of  track  at  road  crossing;  iron  post  stamped 
"4942  PRSCT" 4,949.010 

Prescott,  12.8  mlles  northeast  of,  75  feet  west  of  track  at  Granite,  at 
middle  of  sldetrack ;  iron  post  Ftamped  "  4888  PRSCT  " 4,  805. 108 

Jerome  Junction,  2.9  miles  south  of,  60  feet  west  of  track,  on  small 
rldge ;  iron  ix)St  stamped  "  4794  PRSCT  " 4, 800. 732 
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Jeroiue  Juuction,  r>(^  feet  south  of  »tatioiu  25  feot  east  uf  Santa  *\\        Veet 
Prescott  2c  Plioeulx  Ry.  track ;  Iron  {xmi  stamped  "  4007  PK8CT  "_.  4.  G13. 833 

Jerome  Jimotion  ito  Jerome  alony  TTnited  Verde  k  Padflo  Ry. 

Jerome  Junction,  2.9  miles  east  of,  75  feet  north  of  railroad,  on  ridge ; 

iron  post  stamped  "  4763  PRSCT  " 4,  760.  772 

Jerome  Junction,  5.9  miles  east  of,  75  feet  northeast  of  crossing  of 

railroad  by  wagon  road,  25  feet  northeast  of  road  intersectlon ;  iron 

post  stamiied  "4874  PRSCT" 4,880.856 

Davis,  50  feet  southeast  of,  wagon  road  crosslng;  iron  post  stamped 

"  5114  PRSCT  " ' 5, 120.  653 

Summit,  125  feet  west  of  sectlon  house,  90  feet  west  of  traclt;  iron 

post  stamped  **5491  PRSCT" 5,497.619 

Bodicin,  300  feet  north  of  tracli,  near  end  of  Malpais  Ridge;  bronze 

tablet  stamped  "  5424  PRSCT  " 5, 431.  257 

Horseshoe,  125  feet  south  of  head  block,  75  feet  west  of  and  30  feet 

higher  thau  track,  limestone  ledge;  bronze  tablet  stamped  "5821 

PRSCT  " 5,  827.  893 

First  View,  50  feet  south  of  track ;  iron  iwst  stamped  "  5931  PRSCT  "«  5, 937.  766 
Jerome,  2.7  miles  northwest  of,  500  feet  north  of  section  house,  75 

feet  east  of  track  where  it  turns  through  limestone  cut;  bronze 

tablet  stamped  "5805  PRSCT  "J .  5,811.723 

Chris  spur,  200  feet  east  of  railroad,  limestone  ledge;  bronze  tablet 

stamped  "5669  PRSCT" 5,675.329 

Jerome,   southeast   comer   of   I'nited   Verde   Copper   Co.'s  building 

(Office),  8  inches  above  ground;  alumlnum  tablet  stamped  "5428 

PRSCT  " 5, 435. 169 

DetIi,  ITnited  Verde  k  P&ciflo  Ry.,  southeast  to  Carter  ranch,  thence  northeast 

▼ia  Yaeger  Canyon  to  Jerome. 

Davis,  3  miles  south  of,  20  feet  south  of  road;  iron  post  stamped 

"5185  PRSCT" 5. 191.614 

Carter  ranch,  1.9  miles  west  of,  6.2  miles  southeast  of  Davis,  25  feet 

north  of  road  in  forks  of  wash ;  iron  post  stamped  "  5430  PRSCT  "_  5, 436.  723 
Carter  ranch,  northwest  corner  of  yard  fence,  north  side  of  road; 

iron  post  stamped  "5763  PRSCT" 5,769.631 

Sanders  Station,  2.9  miles  northeast  of ;  top  of  divido  on  Jerome  and 

Prescott    road,    north    side    of    road ;    iron    post    stami)ed    "  7025 

PRSCT  " 7, 031.  rm 

Mescal.  400  feet  south  of  abandoned  Station,  50  feet  west  of  road, 
ledge  of  limestone  rock,  bronze  tablet  stamped  "6232  PKSCT" 6,238.635 

Mescal,  0.5  mile  north  of  abandoned  Station,  20  feet  east  of  road 

at  top  of  divido;  bronze  tablet  stamped  "6504  PRSCT" 6,510.356 

Mescal,  2.2  miles  north  of,  120  feet  east  of  road ;  iron  post  stamped 
"6473    PRSCT" 6,479.635 

Jerome,  1.1  miles  west  of,  top  of  Smelter  Hill,  where  road  passes 
through  top  of  ridge,  120  feet  east  of  road ;  bronze  tablet  stamped 
"6269    PRSCT" 6,275.412 

Jerome,  0.5  mile  south  of.  summit  of  Red  Hill  above  smelter,  1,000 
feet  east  of  Converter  pipe,  3  feet  east  of  rock  monument;  bronze 
tablet  stamped  "  6052  PRSCT  "— 6, 058. 470 
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Oartor  imnoh  Mmth  to  Dawey. 

Carter  ranch,  2.5  miles  soutta  of,  100  feet  south  of  intersection  of 

Prescott,  Jerome,  and  Dewey  Boads;   iron  post  stamped  **5331       Feet. 

PKSCT  " 5. 337. 640 

Carter  ranch,  5.3  miles  south  of,  25  feet  west  of  road;  Iron  post 

fltamped  "4979  PRSCT" 4,985.097 

Dewey,  2.3  miles  north  of,  75  feet  north  of  intersection  of  roads,  0.3 

rnile  south  of  deserted  ranch ;  iron  post  stamped  "  4G86  PKSCT  "__  4. 692. 3S1 
Donrey  post  Office,  Cherry  Creek  railroad  Station,  50  feet  north  of 

Hiltonbrandt  house,  by  fence;  iron  post  stamped  "4548  PKSCT".-  4,554.667 

Dewey  weet  along  Lynz  Creek  wafon  road  to  Preioott. 

Thomas  ranch,  300  feet  northwest  of,  60  feet  northeast  of  railroad 

Crossing;  iron  post  stamped  "4652  PRSCT" 4.658.765 

Thomas  ranch,  4.1  miles  northwest  of,  30  feet  south  of  road,  at  top  of 

hill;  iron  post  stamped  "5126  PRSCT" 5.132.863 

Lynx  Creek,  west  bank  of,  150  feet  north  of  schoolhouse,  25  feet  south 

of  road ;  iron  post  stamped  "  5287  PRSCT  " 5,  293. 905 

Four  Mile  House,  150  feet  northeast  of,  junction  of  Lynx  Creek,  Pres- 

cott  and  Black  Canyon  Roads ;  iron  post  stamped  "  5565  PRSCT  ".  5,  572. 118 

Xeecal  ttatioB  (abandoned)  down  Mescal  Canyoa  to  abaadoaed  lawiniU,  tkenoe 
along  trail  on  northwest  lide  of  Metoal  Oanyon  Tla  Leyal  Tender  and  Grand 
PrUe  Bhafte  to  S.  L.  D.  ihaft. 

Mescal  Station,  0.8  mile  cast  of,  200  feet  north  of  abandoned  sawmiU, 
75  feet  west  of  cabin,  60  feet  north  of  trail,  top  of  ledge  of  sand- 
stone;  bronze  tablet  stamped  "6085  PRSCT" 6.091.644 

Mescal  Station,  1.6  miles  northeast  of,  east  side  of  mountain,  hlghest 
point  of  red  rock  ridge,  100  feet  east  of  trail  and  E.  L.  D.  shaft; 
bronze  tablet  stamped  "  6011  PRSCT  " 6, 018. 001 

Jerome  alonf  waffon  road  to  Oottonwood. 

Jerome,  northeast  comer  of  T.  F.  Miller*8  störe,  2  feet  above  side- 

walk;  aluminum  tablet  stamped  "5153  PRSCT" 5,159.823 

Jerome,  50  feet  east  of  fork  of  road  to  cemetery  and  slaughter house, 

top  of  rldge  near  east  end ;  iron  post  stami^ed  "  4887  PRSCT  " 4, 893.  759 

Jerome»  at  point  where  road  strikes  bottom  of  Deception  Gulch  (Wal- 
nut Gulch)  in  going  from  Jerome  to  Verde  River,  large  bowlder 
100  feet  north  of  creek,  on  southwest  side  of  road;  bronze  tablet 
stamped  "4743  PRSCT" 4,750.055 

Hinman*s  blacksmith  Shop,  0.5  mile  east  of,  100  feet  southwest  of  road 

Intersection;  Iron  post  stamped  "3930  PRSCT" 3,936.062 

Cottonwood  post  offlce  (Strahan's  störe),  125  feet  south  of,  15  feet 
east  of  road;  iron  post  stamped  "  3315  PRSCT " 3, 321. 761 

Van  Derien  ranch,  150  feet  west  of,  75  feet  northwest  of  road  fork; 
iron  post  stamped  "  3276  PRSCT  " 3, 282.  635 

Oherry  poet  oflloe  weet  alonr  wavon  road  to  Dewey. 

Cherry  post  offlce,  3  miles  east  of,  top  of  rldge  overlooking  Verde  Val- 
ley. 40  feet  north  of  road,  granite  outcrop;  bronze  tablet  stamped 
"  4817  PRSCT  " 4,  824. 155 
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Cherry  i)08t  Office  (Battye  rauch),  75  feet  southwest  ot  road  by  fence;       Feet 

Iron  post  stamped  "  5004  PRSCT  " 5, 011. 102 

Cherry»  2.2  niiles  west  of,  top  of  divide,  25  feet  south  of  road ;  Irou 

post  stamped  "5441  PRSCT" 5,447.910 

Martin  ranch,  2.8  mlles  east  of,  top  of  rldge,  25  feet  north  of  road ; 

iron  post  stamped  **4776  PRSCT" 4,  783.  217 

Martin  Rust  ranch,  west  side  of  road  by  corral  fence;   iron  post 

stamped  **4704  PRSCT" 4,711.121) 

Dewey,  3.7  miles  east  of.  top  of  divide,  25  feet  south  of  road;  Iron 

post  stami)ed  "5066  PRSCT" 5,073.010 

« 

JeroBe  Junotloxi  north  alonf  Santa  Fe,  Preaoott  ft  Phoenix  Ry.  to  Fntney'i 

llmeUln  road. 

Jeronie  Junction,  2.6  miles  north  of,  110  feet  west  of  rallroad,  west 
side  of  wagon  road,  near  corner  of  fence  and  mileboard  36;  iron 
post  stamped  "4507  PRSCT" 4,513.946 

Del  Rio,  0.2  mile  north  of  water  tank,  45  feet  east  of  railroad  at  road 
Crossing,  south  side  of  wagon  road;  iron  iwst  stamped  "4384 
PRSCT" 4.390.940 

Del  Rio,  1  mlle  north  of,  Venle  River,  railroad  bridge,  55  feet  above 

river  bed;  top  of  rail 4,365.6 

Del  Rio,  2.7  miles  north  of,  50  feet  west  of  railroad,  50  feet  east  of 
wagon  road,  about  level  with  track;  iron  post  stamped  "4400 
PRSCT  " 4,  406.  752 

Del  Rio,  5.1  miles  northeast  of,  1  mile  northeast  of  Valley  siding,  100 
feet  north  of  track,  north  side  of  road ;  iron  post  stamped  "  4495 
PRSCT" 4,501.923 

SANTA  ICARIA  MOUNTAINS  QUADKANOLE. 
Point  near  Preicott  on  old  stage  road  to  Government  Spring. 

Prescott,  2.7  miles  west  of,  top  of  small  ridge,  50  feet  south  of  road, 
granite  bowlder  3  feet  In  diameter ;  aluminum  tablet  stamped  "  5745 
PRSCT" 5,  752.045 

Presoott    along   Simmong   road   to   American   ranch,    thence    along    California 

■tage  road  via  Tonto  Spring  to  Skull  Valley. 

Prescott,  3  miles  northwest  of,  100  feet  north  of  railroad,  150  feet 
northwest  of  road  fork,  granite  bowlder  3  feet  high;  aluminum 
tablet  stamped  "5545  PRSCT" 5,  552.3.')9 

Blair  ranch,  1.4  miles  north  of,  25  feet  west  of  road.  on  top  of  ridge; 

iron  post  stamped  "54S4  PRSCT" 5,491. 160 

American  ranch,  2.6  miles  southeast  of,  25  feet  north  of  road,  on 

ridge;  iron  post  stamped  "5228  PRSCT" 5,234.932 

American  ranch,  0.8  mile  north  of,  25  feet  east  of  fork  of  road,  on 

ridge;  iron  post  stamjied  "5049  PRSCT" 5,056.369 

HuU  ranch,  2.5  miles  west  of,  summit  of  granite  ränge,  25  feet  south 

of  road;  iron  post  stamped  "5540  PRSCT" 5.547.25(5 

Tonto  Spring,  3.6  miles  northeast  of,  0.5  mile  east  of  Skull  Valley 
and  Williamson  Valley  Road,  250  feet  north  of  road,  in  malpais 
rock  4  feet  square  and  3  feet  high;  bronze  tablet  stami)ed  "5151 
PRSCT  " 5, 157. 919 
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Tonto  Spring.  0.5  mile  northeaet  of,  100  feet  northwest  of  road  fork, 
at  foot  of  granite  ledge  near  its  center;  broiize  tablet  stamped        Feet. 
"4856  PRSCT" 4.863.150 

Tonto  Spring,  2.9  miles  south  of,  40  feet  east  of  road  fork ;  iron  i)ost 
stamped  "4732  PRSCT" 4,739.135 

Dixon  ranch,  1  mile  northeast  of,  25  feet  west  of  road;  iron  post 

stamped  "4484  PRSCT" 4,490.969 

Dixon  ranch,  0.5  mile  Boutheast  of,  300  feet  soutbwest  of  main  road, 
75  feet  Bouth  of  road  to  Dixon  ranch,  granite  bowlder  5  feet  in 
diameter  and  2  feet  high;  aluminum  tablet  stamped  "4382 
PRSCT  " 4,  388. 925 

Skull  Valley,  450  feet  southwest  of  railroad  Station,  west  side  of 
road,  by  fence;  Iron  post  stamped  "4250  PRSCT" 4,256.962 

Santa  Fe,  Pretcott  &  Phoenix  Ay.  weit  along  Pütnej's  llmekihi  road  to  Xiny*! 
ranehes,  thence  sonth  via  Blmmoni  to  a  point  8.6  miles  north  of  Tonto 
Springs. 

Putney  ranch,  0.6  mile  southeast  of,  in  forks  of  road-,  iton  post 

8tami)ed  "4aS5  PRSCT" 4,391.920 

King's  lower  ranch,  30  feet  west  of  main  gate,  south  side  of  road 
along  side  of  east  and  west  section  lines,  at  fence;  iron  ix)st 
stamped  "4414  PRSCT" 4,420.864 

King*s  lower  ranch,  2.1  miles  west  of,  25  feet  southwest  of  cross- 
roads;  iron  post  stamped  "4470  PRSCT" 4,476.630 

King'B  npper  ranch,  1  mile  northwest  of,  east  end  of  prominent  ridge, 
south  of  Walnut  Creek,  about  0.5  mile  west  of  creek  in  China 
Valley,  about  0.7  mile  northeast  of  east  end  of  cedar  ridge,  300  feet 
west  of  road;  iron  iK)st  stamped  "4524  PRSCT"  (checked  spur 
line) 4,  530.  888 

King'B  lower  ranch,  5.6  miles  southwest  of,  0.9  miles  northwest  of 
Simmous,  25  feet  west  of  road  on  ridge,  near  a  ridge  covered  with 
Bcattering  cedar  timber;  iron  post  stamped  "4632  PRSCT" 4,638.798 

Sulltvan  ranch,  0.7  mile  northwest  of  lower  house,  3.7  miles  north  of 
Simmons,  25  feet  west  of  road  in  small  valley  between  two  cedar 
ridges;  iron  post  stamped  "4529  PRSCT" 4,535.607 

Simmons,  100  feet  west  of  post  offlce,  south  side  of  road  by  fenöe; 
iron  post  stamped  "4542  PRSCT" 4,548.565 

Stephens   ranch,  by  yard  fence,  east  of  gate;    iron   post  stamped 

'•  4615  PRSCT  " 4,  621,  320 

Stephens  ranch,  2.3  miles  south  of,  125  feet  southeast  of  road  at 
gute  near  foot  of  malpais  ridge;  aluminum  tablet  stamped  "4690 
PRSCT  " 4.  696.  563 

Stephens  ranch,  3.6  miles  south  of,  20  feet  west  of  road  nt  gate  in 

Stephens  ranch  south  fence;  iron  post  stamped  "4738  PRSCT "___  4,745.166 

Stephens  raaoh  west  along  wagon  and  Simmons-Xjmo  road  to  Kymo,  thenoe 
north  along  Ont-Oif  Boad  and  northeast  along  Walnut  Oreek  to  Jumper, 
thenoe  east  to  point  6.9  miles  north  of  Simmons. 

Cook  ranch,  3  miles  west  of,  3.1  miles  southeast  of  Humphrey  ranch, 
20  feet  north  of  road  on  ridge  at  east  side  of  big  wash ;  iron  i>ost 
stamped  "4702  PRSCT" 4,708.427 
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Humphrey  ranch,  0.5  mile  southeast  of,  30  feet  west  of  forks  of  Sim-       B'eet. 

mons  Road:  Iron  post  stamped  "4755  PRSCT" 4.  761.U24 

Humphrey  ranch,  2.4  miles  north  west  of,  20  feet  west  of  road  near 

where  road  Starts  up  hlll;  Iron  post  stamped  "4887  PRSCT" 4,893.868 

Kymo,  5.3  mlles  east  of,  80  feet  north  of  road  on  high  ridge  east  of 

Plne  Fiat;  Iron  post  stamped  "6039  PRSCT" 6,045.959 

Pine  Fiat,  0.5  mile  northwest  of  cabin,  20  feet  south  of  road ;  iron  post 

stami)ed  "5708  PRSCT" _• 5,714.724 

Kymo  post  offlce  (Ferguson  ranch),  2  feet  northwest  of  house,  north 

side  of  road;  iron  post  stamped  "5888  PRSCTT" 5,894.651 

Conger  ranch,  0.5  mile  south  of,  east  side  of  road  on  top  of  divide ; 

iron  post  stamped  "6090  PRSCT" 6,096.603 

Warren  ranch,  north  side  of  yard  gate,  125  feet  northeast  of  road; 

iron  rK)st  stamped  "6244  PRSCT" 6,250.693 

Warren  ranch,  2  miles  northwest  of,  top  of  divide  at  head  of  Walnut 

Creek  watershed,  50  feet  south  of  road;  iron  post  stamped  "6340 

PRSCT  " ^ 6, 352.  652 

Hamilton  ranch,  1.8  miles  northwest  of,  50  feet  west  of  road  in  grau- 
lte ledge  croBsing  road  and  creek  at  right  angles ;  aluminum  tablet 

stamped  "5773  PRSCT" 5,779.599 

Drew  ranch,  1  mile  west  of,  100  feet  west  of  the  forks  of  the  Junlper 

Canyon  and  Camp  Woods  Road ;  iron  post  stamped  "  5495  PRSCT  "_  5.  501. 622 
Council  ranch,  0.2  mile  northwest  of,  north  side  of  road  in  granite 

bowlder;  aluminum  tablet  stamped  "5343  PRSCT" 5,349.739 

Juniper,  50  feet  northeast  of  post  offlce,  south  side  of  road;  iron 

post  stamped  "5158  PRSCT" 5,164.851 

Rogers  ranch,  north  side  of  yard  gate,  north  side  of  road;  iron  post 

stami>ed  "4983  PRSCT" 4.989.528 

Rogers  ranch,  2.7  miles  southeast  of,  25  feet  north  of  road  in  gulch ; 

iron  post  stamped  "4881  PRSCT" 4,887.437 

Rogers  ranch,  6.5  miles  southeast  of,  25  feet  east  of  road  on  top 

of  ridge,  0.5  mile  south  of  where  road  leaves  gulch;   iron  post 

stamped  ."4693  PRSCT" 4,699.407 

CAMP  VERDE  QUADRAKOLE. 
Oottonwood  down  Verde  River  Road  via  Oak  Oreek  and  Aultman  to  Oberry. 

Oak  Creek,  1.5  miles  north  of  mouth  of,  1,500  feet  east  of  Verde 

River,  40  feet  east  of  road ;  iron  post  stamped  "  3243  PRSCT  "__  3, 249. 848 

Verde  River  at  mouth  of  Oak  Creek;  surface  of 3,176 

Aultman,  0.5  mile  west  of  störe,  500  feet  west  of  Marr  ranch,  75 

feet  south  of  road;  iron  post  stamped  "3183  PRSCT" 3,189.665 

Marr  ranch,  3.1  miles  west  of,  40  feet  north  of  intersection  of  Autl- 
man,  Cherry,  and  Camp  Verde  roads;  iron  post  stamped  "3616 
PRSCT  " . 3, 622.  857 

CONORE88  aTTADRANOLE. 

Skull  lonth  alonf  Santa  Fe,  Presoott  ft  Phoenix  Ry.   via  Kirkland,  Hilliide, 

and  Kartines  to  Wiokenbnrff. 

Wilson  ranch,  950  feet  north  of  railroad  crossing :  iron  post  stamped 
"4112  PRSCT" 4,119.277 
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Kirkland,  in  front  of  Eamhart  house,  east  side  of  road;  iron  post       Feet. 

stamped  "3927  PRSCT" 3,934.203 

Robinson  ranch,  east  side  of  yard  gate,  south  side  of  road,  iron 

poet  stamped  "3825  PRSCT" 3,832.317 

Grand  View,  0.6  mile  north  of,  50  feet  north  of  track  at  nilleboard 

93,  near  beginning  of  north  side  of  loop,  malpais  rock  3  feet  in 

diameter  and  18  inches  high;  aluminum  tablet  stamped  "4084 

PRSCT  " 4. 090.  982 

Hillside,  3.9  mlles  east  of,  75  feet  north  of  track  where  railroad 

mns  through  cut,  east  of  Bog  Curve,  700  feet  west  of  trestle  172 ; 

aluminum  tablet  stamped  "4123  PRSCT" 4,130.580 

Hillside,  east  end  of  railway  Station,  at  end  of  platform;  iron  post 

stamped  "3845  PRSCT" 3,852.433 

Hillside,  2.4  miles  south  of,  0.3  mile  northwest  of  mileboard  104, 

75  feet  west  of  track ;  iron  post  stamped  "  3754  PRSCT  " 3, 761. 3aS 

Date  Creek,  2J2  miles  north  of,  west  side  of  railroad  at  deep  cut, 

0.1  mile  north  of  mileboard  107,  iron  post  stamped  "  3584  PRSCT  "_  3, 590. 989 
Date  Creek,  0.2  mile  south  of  section  house,  150  feet  west  of  railroad, 

50  feet  west  of  wagon  road,  on  ridge  15  feet  higher  than  track; 

iron  post  stamped  "3367  PRSCT" 3,374.339 

Date  Creek,  3  miles  south  of,  0.1  mile  north  of  brldge  197,  on  top  of 

hill  100  feet  west  of  track,  250  feet  east  of  wagon  road,  iron  post 

stamped  "3286  PRSCT" 3,293.170 

Piedmont,  0.1  mile  north  of  north  head  block,  75  feet  east  of  wagon 

road,  150  feet  east  of  track,  top  of  small  hill;  Iron  iK>st  stamped 

"  3345  PRSCT  " 3,  352.  294 

Martlnez,  250  feet  north  of  Congress  pumphouse,  west  side  of  railroad 

at  mileboard  119,  lower  part  of  graulte  ledge;  aluminum  tablet 

stamped  "3183  PRSCT" 3,189.894 

Congress  Junction,  1.6  miles  north  of,  60  feet  south  of  railroad  be- 

tween  a  gravel  cut  and  a  rock  cut,  east  of  trestle  223,  top  of  granlte 

bowlder  below  level  of  track;  aluminum  tablet  stami)ed  "3094 

PRSCT  " 3, 101.  294 

Congress  Junction,  0.3  mile  north  of  Station,  60  feet  northwest  of 

railroad  crossing;  iron  post  stamped  "3032  PRSCT" 3,039.153 

Congress  Junction,  3.3  miles  south  of ,  50  feet  east  of  railroad ;  iron 

post  stamped  "2825  PRSCT" 2,832.558 

Harquahala  sldlng,  0.1  mile  south  of,  160  feet  southwest  of  track 

at  road  crossing;  iron  post  stamped  "  2595  PRSCT " 2,  602. 859 

Harquahala  sldlng,  3.4  mlles  south  of,  160  feet  west  of  railroad  at 

mileboard  133;  iron  post  stamped  "2a84  PRSCT" 2,391.776 

Wickenburg,  2.7  mlles  northwest  of,  150  feet  west  of  railroad  at 

Yayapai   and  Maricopa   County   llne;   Iron   post   stamped   "2171 

PRSCT  " ^ 2, 178.  839 

CoBfTMB  Junetion  southwoit  to  Oibiona  tank,  thence  ■ontheast  6  mlles,  thenoe 

eaat  to  Harquahala. 

Congress  Junction,  2.5  miles  west  of ,  30  feet  north  of  road ;  Iron  post 
stamped  "2933  PRSCT" 2,940.394 

Congress  Junction,  5.3  miles  west  of ,  60  feet  southeast  of  crossroads ; 

iron  post  stamped  "2783  PRSCT" 2,790.157 

87100"— BuU.  46a— 11 5 
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Congreas  Junctlon,  7.1  miles  west  of,  30  feet  south  of  road  at  forks  of 

road,  0.8  oille  euBt  of  Gibson^s  tank;  iron  i)OBt  stamped  "2728        F«et. 
PRSCT  "    2,  735. 387 

Gib8on*8  tank,  4  miles  soutbeast  of,  0.3  mile  nortbeast  of  soutbeast 
end  of  sniall  mountain  ränge,  25  feet  soutb  of  road;  iron  post 
8tami)ed  **2606  PRSCT" 2,613.520 

Gibson*s  tank,  6  miles  soutbeast  of,  3.6  miles  west  of  Harquabala 
siding,  50  feet  east  of  old  road ;  iron  post  stamped  "  2637  PRSCT  **_  2, 644.  43S 

Kirklaad  sontheast  to  Onyx  qaurry. 

Kirkland,  1.5  miles  soutbeast  of,  100  feet  nortbwest  of  fork  of  Stanton 
and  Walnut  Grove  Road,  black  rock  cUff ;  aluminum  tablet  stamped 
**3972    PRSCT  " 3,  979.  026 

Kirkland,  2.9  miles  soutbeast  of,  85  feet  nortbwest  of  fork  of  Pia- 
cerita  and  Walnut  Grove  Road ;  iron  ix)8t  stamijed  "  4060  PRSCT  "_  4. 067. 400 

Preicott  W6tt  yim.  Government  Bprinv,   Onyx  qiuury,   Walnut  Orove,  and 

Waffoner  to  Campbell  ranoh. 

Government  Spring,  0.5  mile  east  of,  100  feet  east  of  top  of  divlde,  40 

feet  nortb  of  road,  granite  rock  3  feet  bigb ;  bronze  tablet  stamped 

"  6775   PRSCT  " 6,  782. 663 

Copi)er  Basin,  0.3  mile  east  of,  30  feet  nortb  of  road;   iron  post 

stami)ed  "5316  PRSCT" 5,323.223 

Copi)er  Basin,  3  miles  soutb  of,  foot  of  bill,  west  side  of  Copper 

Creek,  250  feet  soutbwest  of  wagon  road,  nortbeast  end  of  gray 

bowlder   15   feet   long   and  4   feet   bigb;    bronze   tablet   stamijed 

"  4740  PRSCT  " 4.  747. 626 

Onyx  mlne,  4.3  miles  nortbeast  of.  top  of  ridge,  20  feet  west  of  road ; 

iron  post  stamped  "4955  PRSCT" : 4,962.227 

Onyx  mlne,  0.8  mile  east  of,  300  feet  nortb  of  fork  of  Kirkland  and 

Copi)er  Basin  Road,  graulte  bowlder  4  feet  long  and  1  foot  bigb; 

aluminum  tablet  stampt^d  "4556  PRSCT" 4,563.310 

Moor  raucb,  1.8  miles  nortb  of,  wost  side  of  road,  on  rldge;  iron  post 

stamped  "4170  PRSCT" 4,177.069 

Craig  post  offlce,  200  feet  north  of,  nortb  side  of  road;  Iron  post 

stamped  "37G4  PRSCT" 3,771.489 

Moor  lower  rancb,  0.2  mile  soutb  of.  top  of  ridge,  20  feet  west  of 

road;  iron  post  stamiK»d  "35S9  PRSCT" 3,596.479 

Walnut  Grove  post  offlce,  10  feet  east  of  yard  gate,  soutb  side  of  road; 

Iron  post  stamiKJd  "3469  PRSCT" 3,476.603 

Wagoner  post  offlce,  150  feet  nortb  of  east  side  of  yard  gate;  Iron  post 

8tami)ed  "3372  PRSCT" 3.379.585 

Campbell   rancb,   200   feet   west   of,   east   side   of   road;    iron   post 

stamped  "3485  PRSCT" 3,492.572 

WIOKENBTTBO  aHADBAVOLE. 
Wickenburg  loutheaat  along  Santa  Fe,  Presoott  ft  Phoenix  By.  to  Kada. 

Wickenburg,  300  feet  nortb  of  Station,  50  feet  east  of  track  at  rallroad 

restaurant ;  Iron  i)ost  8tami)ed  "  2068  PRSCT  " 2. 075.  764 

Wickenburg,  In  front  of  Station;  top  of  rail 2,070 
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Wlckenburg,  1.7  miles  south  of,  75  feet  northwest  of  track  at  road       Feet. 

Crossing;  iron  post  stamped  "2004  PHNX" 2,003.905 

Wickenburg,  5  miles  south  ot  SO  feet  west  of  track,  0.3  mile  soutti  of 

mile  board  144;  Ircm  post  stamped  "1Ö35  PHNX" 1,034.800 

Hassayampa  Biver,  railroad  bridge  over,  33  feet*  above  river  bed ;  top 

of  rail 1, 858 

Hot  Springs  Junction,  3  miles  north  of,  75  feet  east  of  track,  0.2  mlle 

south  of  bridge  over  Hassayampa  River ;  iron  post  stamped  "  18G5 

PHNX  " 1,  864.  754 

Hot  Springs  Junction,  in  hotel  yard,  75  feet  east  of  track ;  iron  post 

stamped  "  1971  PHNX  " 1, 970.  841 

Hot  Springs  Junction,  3.4  miles  south  of,  50  feet  west  of  track,  0.5 

mile  south  of  mlle  board  153 ;  iron  i)ost  stamped  "  1883  PHNX  "___  1, 882. 992 
Nada.  25  feet  east  of  Signboard ;  iron  post  stamped  *'  1697  PHNX  "__  1, 696. 333 

Gamels  Back,  Fort  KcBowell,  Livingstone,  and  Boosevelt  Cluadrangles. 

■ABICOPA  AND  «LA  COUNTIB8. 

The  elevations  in  the  foUowing  list  were  originally  based  on  an 
aluminum  tablet  stamped  "  1090 "  set  in  the  north  front  of  the 
Maricopa  County  courthouse  at  Phoenix,  and  accordingly  all  bench 
marks  are  stamped  "  PHNX  "  in  addition  to  the  figures  of  elevation. 
The  corrected  elevation  of  this  bench  mark  is  1,089.910  feet  above 
mean  sea  level. 

The  leveling  was  done  in  1905  by  Ress  Philips. 

OAXELS  BACK  QUADBAKGLE. 
Point  7  milei  northeast  of  Phoenix  to  point  10.6  milei  west  of  Asher  raneh. 

Phoenix,  7  miles  northeast  of,  50  feet  northeast  of  crosaroads,  at       Feet. 

Southwest  comer  of  fence;  iron  i)OBt  stamped  "  1197  PHNX  " 1, 196.  879 

Phoenix,  9  miles  northeast  of,  0.5  mile  north  of  Arizona  Canal,  30 

feet  west  of  road;  iron  post  stamped  '*  1282  PHNX" 1, 281.  705 

Phoenix,  13  miles  northeast  of,  at  junction  of  Cave  Creek  and  Camp 

Creek  roads;  iron  post  stamped  "1455  PHNX" 1,454.818 

Phoenix,  16  miles  northeast  of,  0.75  mile  west  of  old  canal,  30  feet 

north  of  road;  iron  post  stamped  "  1495  PHNX  " 1. 494. 440 

Desert   Corral,  30  feet   north   of  road ;    iron   post  stamped   "  1631 

PHNX  " 1,  630.  394 

Desert  Corral,  0.75  mile  west  of,  forlis  of  Camp  Creek  and  Tempe 

roads,  20  feet  north  of  road,  near  large  mesquite  tree;  iron  post 

stamped  "1802  PHNX" 1,891.320 

Desert  Corral,  6  miles  northeast  of,  30  feet  north  of  road  on  bank  of 

ravine    running    parallel   with   road;    iron   post    stamped    "2204 

PHNX  " : 2,  203.  338 

Desert  Corral,  9  miles  northeast  of,  at  point  where  road  crosses  deep, 

dry  wash,  120  feet  south  of  bottom  of  wash,  60  feet  east  of  road,  in 

bowlder;  aluminum  tablet  stamped  "2486  PHNX" 2,485.618 

Asher  ranch,  12.5  miles  west  of,  on  summit  of  low  divide  between 

Cave  Creek  and  Verde  River,  10  feet  north  of  old  road,  in  ledge; 

aluminum  tablet  stamped  "2945  PHNX" 2,944.366 
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The  following  bench  marks  were  established  by  the  Reclamation 
Service  in  1902, 1903,  and  1904 : 

FOET  XoDOWZLL  aVADRAVOLB. 
Point  S.7  mllM  toutheait  of  AriBona  Dam  to  liaad  gat«  of  Ariioaa  OanaL 

Arizona  Dam,  3.7  miles  southeast  of,  at  power  house,  In  bridge  over       Feet 

Arizona  Canal ;  top  of  bolt 1,  SIL  77 

Head  gate  of  Arizona  Canal,  northwest  abutment ;  top  of  coping. 1, 329. 85 

Between  the  first  and  second  of  the  foUowing  bench  marks  four 
lines  were  run,  and  from  the  fourth  to  the  ninth,  inclusive,  two  lines 
were  run  by  I.  J.  Voorhees,  but  they  depend  on  and  are  connected  by 
a  Single  line  run  in  1902  by  R.  E.  Whipfler  between  points  3.7  miles 
below  and  3.5  miles  above  Arizona  Dam.  The  third  and  the  Verde 
Dam  site  bench  marks  are  on  single-spur  lines  from  the  second : 

Arixona  Dam  np  Salt  Biver  nortbeait  to  Verde  BiTor,  thence  east  ap  Salt 

Biver  to  Tonto  Dam  lite. 

Arizona  Dam,  in  top  of  masonrj'  wlng  of  Arizona  Canal  head  gates ;       Feet 
bronze  tablet  stamped  "1330  PHNX" 1.329.875 

Arizona  Dam,  0.7  mile  northeast  of,  west  of  mouth  of  Verde  River  and 
north  slde  of  Salt  River,  on  south  slde  of  road  from  Frazers  to 
Cuba,  south  of  larpe  red  butte  and  at  west  end  of  small  red  butte; 
bronze  tablet  stami>ed  "  1343  PHNX  " 1, 343. 608 

Arljiona  Dam,  1.5  miles  northeast  of,  on  road  from  Usery  Pass  to  Cuba 
and  Fort  McDowell,  about  450  feet  west  of  ford  in  front  of  large  red 
cliff,  facing  Salt  River,  0.7  mlle  above  its  junction  wlth  Verde  River, 
on  rocJt  ledge  runni'ng  out  to  ri.ver;  bronze  tablet  stami>ed  "1340 
PHNX  " I —  1, 340.  649 

Arizona  Dam,  4  miles  east  of,  600  feet  northwest  of  Monroy  ranch 
house,  on  granite  ledge  between  river  and  high  bluff,  in  rock; 
bronze  tablet  stamped  "1382  PHNX" ^ 1,382.381 

Arizona  Dam,  6.9  miles  east  of,  on  rlght  bank  of  rlver  near  high,  blue 
bluff,  locally  known  as  *'  Blue  Point,"  facing  rlver.  In  rock ;  bronze 
tablet  stamped  "1384  PHNX" 1,384.547 

Arizona  Dam,  10.4  miles  east  of,  on  rlght  bank  of  Salt  River  about 
mldway  between  Canyon  No.  1  and  Canyon  No.  2,  about  1.5  miles 
below  Stewart  ranch.  In  granite  outcrop;  bronze  tablet  stamped 
"1434  PHNX" 1,434.444 

Point  9.76  miles  west  of  Aaher  ranoh  to  point  9.6  milei  south  of  ICoDowell. 

Asher  ranch,  9.75  miles  west  of,  on  south  bank  of  wash  where  road 
crosses  to  rlght,  40  feet  east  of  road.  In  bowlder ;  alumlnum  tablet 
stamped    '*2600   PHNX" 2,599.479 

Asher  ranch,  5.25  miles  west  of,  5  miles  west  of  Verde  River,  at 
forks  of  roads,  10  feet  west  of  road  on  north  slde  of  wash;  iron 
post  stamped  "2175  PHNX" 2,174.400 

Asher  ranch,  3  miles  west  of,  2.25  miles  west  of  Verde  River  road, 
10  feet  north  of  road ;  Iron  post  stamped  "  1859  P^NX  " 1, 858. 442 
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Asher  ranch,  0.5  mile  northwest  of,  at  crossroads ;  Iron  post  stamped       Feet. 
"  1572  PHNX  " 1,  570.  405 

Aeher  ranch,  4  miles  south  of,  in  forks  of  road  at  foot  of  hill ;  Iron 
post  stomped  "1488  PHNX" 1.487.647 

McDowell,  500  feet  southeast  of  post  Office,  at  northeast  comer  of 
fence,  10  feet  west  of  road ;  iron  post  stamped  "  1444  PHNX  " 1, 443. 410 

McDowell,  4  miles  south  aud  east  of,  0.5  mlie  east  of  ford,  on  road 
from  Phoenix  to  R^io  Pass,  at  mouth  of  dry  wash,  at  north  eud  of 
small  rocky  ridge,  In  bowlder;  aluminum  tablet  stamped  "1424 
PHNX  " 1, 423. 214 

McDowell,  6.25  miles  south  of,  400  feet  south  of  old  schoolhouse,  200 
feet  south  of  road,  at  foot  of  hill,  in  bowlder;  aluminum  tablet 
stamped  "1402  PHNX" 1,401.724 

McDowell,  9.5  miles  south  of,  south  side  of  Salt  River  0.5  mlle  above 
its  junctlon  with  Verde  River,  500  feet  west  of  old  ford  on  road  to 
Cuba  and  Fort  McDowell,  near  large  bluff,  on  polnt  runnlng  out 
into  rlver;  bronze  tablet  stamped  "1340  PHNX" 1,340.049 

F«t  XeDowell  Mst  along  Beno  Fan  Boad  to  OUnton  nuaoh,  thenoe  lontli 

to  Bootevolt.     (Oloonro  orror  ezoeulvo.) 

McDowell,  4.75  miles  east  of,  500  feet  northeast  of  Adams  ranch 
house,  100  feet  northeast  of  corral,  on  hillslde  150  feet  west  of  road, 
in  bowlder;  aluminum  tablet  stamped  "1540  PHNX" 1,539.561 

McDowell,  7.75  miles  east  of,  3  miles  east  of  Adams  ranch,  20  feet 
north  of  road ;  iron  post  stamped  "  1643  PHNX  " 1, 642. 632 

McDowell,  11.75  miles  east  of,  on  west  side  of  and  at  foot  of  Sugar 
lioaf  Mountain,  at  point  where  wagon  road  crosses  creek,  50  feet 
east  of  road  on  west  bank  of  creek,  250  feet  east  of  old  corral,  in 
large  bowlder;  aluminum  tablet  stamped  "1786  PHNX" 1,785.453 

McDowell,  14  miles  east  of,  1  mile  north  of  point  where  road  leaves 
creek,  50  feet  west  of  road,  on  west  bank  of  wash,  in  bowlder; 
aluminum  tablet  stamped  "2214  PHNX" 2,213.208 

B008EYELT  aUADBAHOLE. 
Point  14.76  niUoo  northoAst  of  KoDoweU  to  Booiovolt. 

McDowell,  16.75  miles  northeast  of.  1  mile  east  of  divide,  200  feet 
south  of  point  where  road  enters  large  wash,  15  feet  east  of  road, 
40  feet  northeast  of  large  wlllow  tree,  in  bowlder;  aluminum 
tablet  stamped  "2188  PHNX" 2,187.436 

Oteros  ranch,  on  south  side  of  corral,  200  feet  north  of  house,  in  root 
of  dead  gycamore  tree;  nail 2,136.671 

Oteros  ranch,  1.5  miles  northeast  of,  on  south  bank  of  Sycamore 
Creek,  on  north  end  of  high  blnck  bluff  reaching  down  to  water; 
aluminum  tablet  stamped  "2202  PHNX" 2,202.583 

Round  Valley,  north  side  of.  500  feet  north  of  polnt  where  wagon 
road  crosses  Sycamore  Creek,  300  feet  north  of  'old  house  and 
corral.  20  feet  south  of  road,  top  of  small  mesa,  in  top  of  granite 
bowlder;  aluminum  tablet  stamped  "2369  PHNX" 2,368.983 

Round  Valley,  3.5  miles  northeast  of,  5  feet  east  of  road,  on  top  of 
long  grassy  ridge,  in  bowlder;  aluminum  tablet  stamped  "3270 
PHNX  •• 3, 269.  734 
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Sunflower  ranch,  1.25  miles  west  of,  400  feet  east  of  summlt  where 
wa^D  road  crosses  bi|i:hest  point  between  Round  Valley  and  Sun- 
flower  ranch.  20  feet  north  of  road  at  foot  of  rocky  ridge,  in        Feet 
bowlder;  aluminum  tablet  stamped  **3780  PHNX" 3,779.986 

Sunflower  raneb,  soutb  aide  of,  on  west  bank  of  Sycamore  Creek. 
500  feet  eest  of  gate  to  ranch,  10  feet  north  of  road,  in  root  of 
^camore  tree;  nail 3,409.370 

Sunflower  ranch,  1  mile  aouth  of,  0.25  mile  east  of  Sycamore  Creek, 
where  road  croases  ridge  on  north  aide  of  rocky  butte,  100  feet 
south  of  rond  on   sunimit,  on   large  bowlder;  aluminum   tablet' 
stamped  "3435  PHNX" 3,434.814 

Reno  Pass,  on  summit,  50  feet  south  of  and  15  feet  above  wagen  road. 
In  ledge;  aluminum  tablet  stamped  "4723  PHNX" 4,722.944 

Moore  ranch,  0.5  mile  west  of,  15  feet  north  of  road,  on  rocky  slope  at 
mouth  of  canyon;  aluminum  tablet  stamped  •'2869  PHNX" 2,869. OlS 

Moore  ranch,  2.5  miles  east  of,  1  mile  north  of  Clanton  ranch,  0.5  mile 
south  of  perpendicular  clay  bank  700  feet  high,  0.5  mile  west  of 
Tonto  Creek,  50  feet  west  of  old  Reno  Pass  road,  at  east  end  of 
small  ridge,  in  west  edge  of  Valley,  in  bowlder;  aluminum  tablet 
stanii)ed  "2355  PHNX" 2,354.621 

Claiiton  ranch,  1  mile  north  of,  on  west  side  of  Tonto  Creek,  250  feet 

northwest  of  ford,  in  large  cottonwood  tree;  nail 2,310.228 

Clanton  ranch,  2  miles  north  of,  in  road  opix>site  deserted  farm  house, 

in  base  of  sycamore  tree;  nail 2,333.747 

Clanton  ranch,  4  miles  north  of,  on  mesa  30  feet  east  of  road,  500  feet 
north  of  wash,  on  bowlder;  aluminum  tablet  stamped  "2422 
PHNX  " 2, 420. 737 

Clauton  ranch,  5.25  miles  north  of,  30  feet  east  of  road,  in  base  of 
ironw^ood  stump;  nail 2,420.865 

Howel!  ranch,  100  feet  east  of  old  Tonto  post  Office,  30  feet  east  of 

road;  iron  post  stami)ed  "248S  PHNX" 2,487.851 

Clanton  ranch,  in  front  of  house  20  feet  west  of  road,  inside  fence 
Corner;  iron  post  8tami)ed  "2300  PHNX" 2,300.026 

Clanton  ranch,  3  miles  south  of,  300  feet  east  of  ford,  50  feet  east  of 
road,  at  foot  of  stoep  bank,  on  east  side  of  old  irrigating  ditch,  In 
bowlder;  aluminum  tablet 2,235.30 

Cline  post  Office,  400  feet  east  of,  30  feet  west  of  road  at  fence  corner; 

iron  post  stamped  "2191  PHNX" 2.191.003 

Cline  Station,  300  feet  south  of,  15  feet  west  of  road,  in  root  of  iron- 
wood  stump  8  feet  high;  nail 2,190.906 

Cline  Station,  1.5  miles  south  of,  30  feet  west  of  road,  on  smooth,  level 
mesa,  in  buried  stone  8  by  12  inches  by  2  feet;  aluniinum  tablet 
stamped  "  2197  PHN'X  " 2, 197. 325 

Cline  Station,  3.75  miles  south  of,  east  side  of  Botticher  ranch  at  gate 
30  feet  west  of  road;  Iron  i)ost  8tami)ed  "2003  PHNX" 2,092.683 

Botticher  ranch,  2  miles  south  of,  5  miles  north  of  Roosevelt,  10  feet 
east  of  road,  in  stone  flush  with  ground ;  aluminum  tablet  stamped 
"  2028    PHNX  " 2, 027.  715 

Roosevelt,  3  miles  north  of,  foot  of  hill,  20  feet  east  of  road,  in 
bowlder;  aluminum  tablet  stamped  *' 1991  PHNX" 1,991.551 

Roosevelt,  1.5  miles  north  of,  100  feet  north  of  forks  of  road,  50  feet 
north  of  fence  corner,  in  base  of  cottonwood  stump;  nail 1,946.714 

Roosevelt,  east  entrance  of  power  house,  1  foot  from  east  wall ;  iron 
post  stamped  "1986  PHNX" 1,985.416 
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Point  SjK  milea  aortheAst  of  Ooremment  Wall  to   poiBt  20.8  mil««  east  of 

▲risona  Dam. 

GoTemment  Well,  3.5  miles  northeast  of,  250  feet  northeast  of  Camp 
Lonely,  20  feet  east  of  road,  in  ledge;  aluminuni  tablet  stamped       Feet. 
"  2138    PHNX  " 2,  las.  221 

The  following  bench  marks  were  established  by  the  Reclamation 
Service  in  1902,  1903,  and  1904: 

Point  1S.8  miles  aait  of  Arlsona  Dam  to  Verde  Dam  eite  at  Verde  Biirer. 

Arizona  Dam,  12.8  miles  east  of,  on  right  bank  of  Salt  River  0.75  mlle 

above  Stewart  ranch  in  Canyon  Xo.  2,  250  feet  from  river  bank.  In       Feet, 
rock  ledge;  bronze  tablet 1,490.981 

Arizona  Dam,  16.2  miles  east  of,  on  left  bank  of  Salt  River,  50  feet 
from  water  edge,  in  mouth  of  Canyon  No.  3,  at  Upper  end  of  Bagley 
Fiat,  on  large  white  granltc  outcrop;  bronze  tablet  stamped  *'1492 
PHXX  " 1,  492.  362 

Mormon  Fiat,  20.2  miks  east  of  Arizona  Dam,  on  rlght  bank  of  Ash 
Creek  600  feet  above  its  junction  with  Salt  River,  90  feet  northeast 
of  large  cottonwood  tree  on  left  bank  of  Ash  Creek,  set  vertically 
in  solid  rock;  bronze  tablet  stamped  "  15i7  PHXX" 1,546.915 

At  Verde  River. 

Verde  Dam  site,  at  right  bank  of  river  in  rock;  bronze  tablet  stamped 

"  1337  PHXX  " 1, 336.  702 

Booeevelt  east  to  moath  of  Orapevine  Tunnel   (liencli  marks  of  Reclamation 

Service.) 

Roosevelt,  east  bank  of  river  at  dam  site;  brass  tablet  marked 
"1908  PHXX,"  cemented  vertically  in  rock  at  center  llne  of 
borings 1, 908. 041 

Roosevelt,  west  bank  of  river  at  dam  site;  brass  tablet  stamped 
**  1905  PHXX,"  cemented  vertically  in  rock  at  center  line  of 
borings 1, 9a5. 211 

Roosevelt,  north  west  comer  of  boiler  rooni  of  temi)orary  power 
house,  1  foot  from  north  wall ;  iron  post  stamped  "  1986  PHXX  "__  1, 986. 016 

Roosevelt,  5  miles  east  of,  on  Windy  Hill  Divide,  top  of  east  bank  of 
'irst  canyon  east  of  Porter  Springs,  500  yards  south  of  road ;  iron 
fKWt  stamped  "2160  PHNX" 2,160.067 

Roosevelt,  8  miles  east  of,  at  mouth  of  Orapevine  Tunnel,  power 
canal  line;  iron  post  stamped  "2174  PHXX" 2,174.120 

UVINGSTOHE  aiTADBANOLE. 

Mooth  of  Orapevine  Tnnnel  east  to  Livlngstone  (bench  marks  of  Reclamation 

Service.) 

Roosevelt,  12  miles  east  of,  east  bank  of  Chilton  Canyon,  beside 
Station  403.  power  canal  line;  iron  post  stamped  "2143  PHXX"__  2.142.9.56 

IJvingstone,  200  feet  southeast  of  .Station  230,  power  canal,  250  feet 
west  of  Globe  Road;  iron  post  stamped  "2172  PHNT^" 2,172.024 

Llvingstone,  3  miles  east  of,  15  miles  east  of  Roosevelt,  at  Ijee  ranch, 
2  feet  east  of  corral  75  feet  south  of  house;  iron  post  stamped 
"  2169    PHXX  " 2, 169. 121 
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Llvingstone,  5  miles  east  of,  17  miles  east  of  Roosevelt,  west  sn- 
trance  to  box  canyon,  300  yards  east  of  junction  of  Final  Creek 
and  Salt  River,  100  feet  aoutli  of  where  trail  leaves  Salt  River 
on  the  way  to  Shute*»  springe,  in  ledge;  bronze  tablet  stamped       Feet. 
"  2198  PHNX  " 2, 198.  OTT 

Line  from  livfntiton«  aloBf  Olob«  and  Payioa  Boad  to  Hornll  rmaeh  near 

QlolM. 

Livingstone,  on  Livingstone  Mesa,  200  feet  southeast  of  Station  230, 
power  canal,  250  feet  west  of  Globe  Road ;  iron  post  stamped  "  21T2 
PHNX  " 2, 172. 024 

Livingstone,  3  miles  souttaeast  of,  on  mesa,  20  feet  north  of  Globe 
Road,  300  yards  north  of  Round  Mountain;  iron  post  stamped 
"  2483  PHNX  " 2, 482. 977 

Livingstone,  6.75  miles  southeast  of,  on  ridge,  20  feet  south  of  Globe 
Road;  0.T5  mile  east  of  Danforth  Hill;  iron  post  stamped  "3235 
PHNX  " 3. 234.  964 

Livingstone,  9.75  miles  southeast  of,  20  feet  north  of  Globe  Road,  op- 
posite  Smith  ranch,  near  Summit;  iron  post  stamped  "3980 
PHNX  " 1 3.  979. 986 

Livingstone,  12  miles  southeast  of,  20  feet  west  of  Globe  Road,  half 
way  between  Summit  and  Wheatfields  (Devore  ranch)  ;  iron  post 
stamped    "3275    PHNX" 3,274.969 

Wheatfields,  14  miles  southeast  of  Livingstone,  5  feet  from  fence, 
north  side  of  Globe  Road  at  Devore  ranch ;  100  feet  west  of  house ; 
iron  post  stamped  "2855  PHNX" 2,855.043 

Wheatfields,  3  miles  south  of,  at  Hicks  ranch,  17  miles  southeast  of 
Livingstone,  in  front  of  circular  corral  on  south  side  of  road; 
Iron  post 2, 990. 032 

Anita,  Flagstaff,  Grand  View,  and  Williams  30'  Quadrangles,  in  GMno  and  Saa 

Francisco  Mountain  V  Qnadrangles. 

COCONÜfO  AND  TATIPAI  COUNTIES. 

The  elevations  in  the  foUowing  list  are  in  agreement  with  the  un- 
adjusted  elevations  of  bench  marks  between  Ashfork  and  Flagstaff, 
established  by  the  Coast  and  Geodetic  Survey  in  1909.  Additional 
elevations  in  the  Williams  quadrangle  are  given  under  precise 
leveling. 

The  leveling  in  the  Flagstaff  quadrangle  and  part  of  the  work  in 
the  other  three  quadrangles  was  done  in  1907  by  T.  A.  Green.  Some 
leveling  in  the  Anita  and  Grand  View  quadrangle  was  done  in  1902 
and  1903  by  J.  T.  Stewart,  and  in  these  quadrangles  and  Williams 
quadrangle  in  1904  by  M.  S.  Bright. 

WILLXAXS  QÜAD&AKOLE. 
Williams  east  alonf  Atchison,  Topeka  &  Santa  Fe  Ry.  to  Ghalendar. 

Williams,  8  feet  west  of  nortliwest  comer  of  Grand  Canyon  Hotel ;  Peet 

iron  post  stamped  "6770  CANYON" *  6,  765.  909 

^  Bleyatlon  by  Coast  and  Geodetic  Survey  unadjusted  precise  level  line,  1909. 
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Williams,  0.57  mile  east  of,  at  Janction  with  Grand  Canyon  Ry. ;         Feet. 
top  of  rall 6,752.1 

Williams,  3.19  miles  east  of,  80  feet  north  of  traclL,  65  feet  nortb- 
west  of  milepost  375,  12  feet  south  of  fence,  in  rock;  aluminmn 
tablet  stamped  "6952-1907" *  6, 950. 045 

Kailroad  bridge  No.  375-A,  soutb  side  on  soutbeast  comer  of  east 
stone  abutment ^6,928.312 

Davem  siding,  in  front  of  sign  block ;  top  of  rail 6, 978. 5 

W^iUiams,  6.35  miles  east  of,  786  feet  east  of  milepost  372,  at  east 
end  of  Davem  siding,  in  soutbeast  comer  of  east  stone  abutment 
on  soutb  side  of  railroad  bridge  372-B ;  aluminum  tablet  stamped 
"  6953-1907  " *  6, 951.  580 

WiUlama  north  al4mg  Onuid  Caii70B  Ry.  to  Prmdo  siding. 

Williams,  2.25  miles  nortb  of,  1,700  feet  soutb  of  milepost  2,  at 
soutb  end  of  cut,  40  feet  west  of  track,  In  volcanic  rock ;  alumi- 
num tablet  stamped  "6753  CANYON" 0,748.419 

Williams,  7.25  miles  nortb  of,  40  feet  soutb  of  road  crossing,  15 
feet  east  of  track,  10  feet  west  of  wagon  road ;  iron  post  stamped 
"  6565  CANYON  " 6,  560. 613 

Williams,  10.5  miles  nortb  of,  midway  between  mileposts  10  and  11, 
20  feet  nortb  of  road  crossing,  3  feet  soutb  of  telepbone  pole; 
iron  post  stamped  "6463  CANYON" .._.    6.458.961 

Prado,  7.25  miles  soutb  of,  250  feet  soutb  of  road  crossing,  40  feet 
west  of  track,  6  feet  soutb  of  milepost  13;  iron  post  stamped 
"  6252  CANYON  " i 6, 247. 784 

Prado,  4.5  miles  south  of,  0.25  mile  south  of  milepost  16,  240  feet 
south  of  bridge  14,  50  feet  west  of  track,  30  feet  east  of  wagon 
road;  iron  post  stamped  "6074  CANYON" 6,069.565 

FLAGSTATT  80'  QXTADBAVGLE. 
01uJ«nder  ernst  «long  Atohlson,  Topeka  Jk  Santa  7e  By.  to  milepost  840. 

Cba lender,  125  feet  west  of  Station,  50  feet  west  of  tracks,  30 
feet  south  of  soutb  end  of  snow  fence,  in  rock ;  aluminiim  tablet 
stamped  "6869-1907" *  6,  866. 790 

Cbalender,  in  front  of  Station;  top  of  rail 6,868.8 

T.  22  N.,  R.  4  K,  sec.  32,  1.98  miles  east  of  Cbalender,  473  feet 
west  of  milepost  366,  on  nortb  side  of  railroad  bridge  367-A 
over  wagon  road,  in  nortbeast  comer  of  stone  abutment;  alumi- 
num tablet  stamped  "6852-1907" '6,849.711 

Cbalender,  4.05  miles  east  of,  north  side  of  track  at  mileix)8t  364, 

in  top  of  west  rack  for  emergency  rail;  nail 6,989.8 

Maine  (Rhodea  post  offlce),  90  feet  nortb  of  Station,  40  feet  north 
of  track,  south  side  of  pine  tree,  in  rock;  sec.  26,  T.  22  N., 
R.  4  R;  aluminum  tablet  "7086-1907" '7,084.406 

Maine,  in  front  of  Station;  top  of  rail 7,083 

Maine,  1.99  miles  east  of,  350  feet  east  of  half -mile  post  and  sec- 
tion  post  48  and  49,  on  north  side  of  track,  in  east  eud  of  stone 
culvert  361-A;  aluminum  tablet  stamped  "7178-1907" *  7, 175.  713 

Arey  siding,  in  front  of  signboard ;  top  of  rail 7, 194 

^  Eleratlon  by  Coast  and  Geodetlc  Sarrey  nnadjusted  precise  level  line,  1900. 
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Maine,  4.48  miles  east  of.  0.57  mile  east  of  Arey  slding,  45  feet 
directly  north  of  milepost  358,  5  feet  south  of  fence,  in  rock,         Feet 

aluminum  tablet  staniiied  "7193-1907" *7, 191. 370 

Bellemont,  in  front  of  Station;  top  of  rall 7,131.4 

Belleniont,  0.31  mile  east  of  Station,  125  feet  southwest  of  mile- 
post  356,  on  east  side  of  railroad  bridge  357-A,  in  west  end  of 

east  stone  nbiitment;  aluminum  tablet  stamped  "7131-1907" *7. 129. 058 

Bellemont.  3.32  miles  east  of,  100  feet  southeast  of  milepost  353, 
30  feet  east  of  telephone  pole,  in  rock ;  aluminum  tablet  stamped 

"  7180-1907  " » 7, 184 

Riordan,  In  front  of  Station;  top  of  rall 7,311.1 

Arizona  Divlde,  In  front  of  Signboard;  top  of  rall 7,312.5 

Riordan,  0.69  mile  east  of,  466  feet  east  of  road  crossing,  403  feet 
west  of  milepost  350,  in  south  end  of  east  stone  abutment  of  rail- 
road bridge  351-A;  aluminum  tablet  stamped  "7273-1907" *  7, 271. 488 

Agasslz  siding,  in  front  of  Signboard;  top  of  rail -    7,107.3 

Riordan,  3.61  miles  east  of,  0.3  mile  east  of  Agasslz  siding,  175  feet 
east  of  east  end  of  switch,  north  side  of  track,  20  feet  west  of 

telegraph  pole,  in  rock ;  aluminum  tablet  stamped  "  7091-1907  " *  7, 08a  616 

Flagstaff,  300  feet  north  of  railroad.  20  feet  south  of  front  en- 
trance  to  Citizens'  Bank,  in  north  end  of  south  stone  wlndow 

slll;  aluminum  tablet  stamped  "6907-1907" '6,904.862 

Flagstaff,  In  front  of  Station;  top  of  rall 6,895.4 

Flagstaff,  2.1  miles  east  of,  60  feet  west  of  milepost  342,  on  north  end 

of  east  stone  abutment  of  railroad  bridge  343-A ;  cross *  6,  838. 42 

Flagstaff,  3.11  miles  east  of,  90  feet  southwest  of  milepost  341,  60  feet 
south  of  track,  in  rock  ;  aluminum  tablet  stami)ed  "  6843-1907  "___  *  6,  840. 421 

Bellemont  north  along  wagon  road  to  Slate  Kountain,  tlieaoe  weit  to  tee.  6, 

T.  84  N.,  R.   6  E. 

Bellemont,  3.03  miles  north  of,  80  feet  east  of  road,  on  top  of  hill 
In  Center  of  triangle  formed  by  three  pine  trees,  in  rock;  alumi- 
num tablet  stamped  "  7347-1007  " 7, 344. 870 

T.  22  N.,  R.  5  E.,  sec.  2,  0.45  mile  north  of  Kipson  ranch,  90  feet 
west  of  road,  In  pile  of  rocks;  aluminum  tablet  stamped  "7593- 
1907  " 7,  500. 449 

T.  23  N.,  R.  5  E.,  sec.  26.  3.01  miles  north  of  Kipson  ranch,  125  feet 
northeast  of  northeast  comer  of  old  ranch  house,  50  feet  south  of 
wagon  road,  in  rock;  aluminum  tablet  stami)ed  "7664-1907" 7,661.637 

T.  23  N.,  R.  5  E.,  sec.  12,  5.9  miles  north  of  Kipson  ranch,  300  feet 
northeast  of  northeast  corner  of  old  cabin,  85  feet  northeast  of 
triangulär  group  of  pIne  trees,  in  rock;  aluminum  tablet  stamped 
"7010-1907" 7,907.856 

T.  24  N.,  R.  5  E.,  sec.  25,  1.05  miles  northwest  of  Hlbbon  ranch,  45 
feet  south  of  road,  In  leilge  of  rock;  aluminum  tablet  stamped 
"  7843-1907  " 7,  841. 017 

T.  24  N.,  R.  5  E.,  secs.  14  and  15,  3.77  miles  northwest  of  Hibbon 
ranch,  45  feet  west  of  road,  In  east  end  of  ledge  of  rock;  alumi- 
num tablet  stamped  "7387-1907" 7,385.018 

T.  24  N.,  R.  5  E.,  sec.  5,  6.96  miles  northwest  of  Hibbon  ranch,  on 
south  side  of  road.  on  east  side  of  shallow  draw,  in  rock ;  aluminum 
tablet  stamped  "7001-1907" 6,998.613 

^  EleyatloD  by  Coast  and  Geodetic  Survey  unadjusted  precise  level  line,  1909. 
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miapost  SM  on  AtehiMm,  Topeka  tt  Santa  Fe  By.  near  Gr««iilaw'i  mlll  north 
alonff  wafon  road  to  road  fork  north  of  Smlth's  tank«,  theaoo  woat  to  polnt 
6  mlloa  north  of  Klpfoni  River. 

Greenlaw's  mlll,  30  feet  north  of  northwest  corner  of  sawmill,  on  west 
side  of  pine  tree  4  feet  in  diameter,  125  feet  west  of  wagon  road»       Foft. 
in  rock;  aluminam  tablet  stamped  "6850-1907" 6,847.495 

T.  22  N.,  R.  8.E.,  sec.  21,  3.2  miles  north  of  Greenlaw's  mlll,  70 
feet  east  of  road,  north  slde  of  plne,  In  rock;  aluminmu  tablet 
stamped  "6792-1907" 6,  790.043 

T.  22  N.,  R.  8  K,  sec.  9.  5.84  mlles  north  of.Greenlaw's  mlll,  20  feet 
east  of  road,  900  feet  west  of  old  cabin,  In  rock ;  aluminum  tablet 
stamjjed  "6723-1907" 6,721.054 

T.  23  X..  K.  8  E.,  sec.  29,  8.93  mlles  north  of  Greenlaw's  mlll,  80 
feet  east  of  road.  Just  east  of  where  road  makes  Sharp  l>end  to  go 
up  hin,  in  ledge  of  rock ;  aluminum  tablet  stamped  "  7125-1907  "__  7. 123. 066 

T.  23  N.,  R.  8  E.,  sec.  17,  825  feet  north  of  Jack  Smlth's  tank,  west 
side  of  road,  in  large  outcrop  of  rock;  aluminum  tablet  8tami)ed 
"  7196-1907  " 7, 193.  500 

T.  24  N.,  R.  8  B.,  sec.  6,  2.62  miles  northwest  of  Jack  Smlth's  tank, 
25  feet  south  of  road,  in  rock  south  of  cedar  bush ;  aluminum  tablet 
stamiied   "  7020-1907  " *_ 7,  018. 000 

T.  24  N.,  R.  7  E.,  sec.  27,  5.71  miles  northwest  of  Jack  Smlth's  tank, 
60  feet  south  of  road,  in  rock  beside  rock  monument;  aluminum 
tablet  stamped  "6891-1907" ^ 6,888.650 

T.  24  N.,  R.  7  E.,  sec.  16,  7.78  mlles  northwest  of  Jack  Smlth's  tank, 
35  feet  south  of  road,  near  cedar  bush,  in  rock  in  plle  of  rocks; 
aluminum  tablet  stamped  "7067-1907" 7,004.413 

T.  24  N.,  R.  7  E.,  sec.  9.  9.33  miles  northwest  of  Jack  Smlth's  tank, 
at  main  crossroads,  north  side  of  road  just  east  of  four  corner s,  in 
rock;  aluminum  tablet  stamped  "7067-1907" 7,065.204 

T.  24  X.,  R.  7  K,  sec.  19,  3.09  miles  south  west  of  crossroads,  at  main 
forks  of  road,  212  feet  north  of  center  of  forks,  In  rock ;  aluminum 
tablet  stamped  "7432-1907" 7.429.291 

T.  24  N.,  R.  6  E.,  sec.  36,  245  feet  west  of  mlleiK>8t  20,  on  south  slde  of 
draw,  8  feet  east  of  plne,  in  rock ;  aluminum  tablet  stami)ed  "  7740- 
1907  " ^ 7,  737.  639 

T.  23  K.,  R.  6  E.,  sec.  4,  3.15  mlles  west  of  mlleiK)st  20,  20  feet  west  of 
cattle  trall.  In  outcrop  of  rock ;  aluminum  tablet  stamped  "  7874- 
1907  " 7,  871.  282 

T.  23  N.,  R.  6  E.,  5.9  miles  north  of  Klpson  ranch,  300  feet  northeast 
of  northeast  corner  of  old  cabin;  aluminum  tablet  stami>ed 
"  7910-1907  " 7,  907i  850 

Flaffitaff  ooath  along  Old  Verde  Road  to  pump  honie,  thenoe  east  to  St.  Marys 

lAke,  thenoe  northwest  to  Flaffstaff. 

Plagstaff,  in  east  wlndow  slll  at  Citizen's  Bank;  aluminum  tnblet 
stamped  "6907-1907" 6,904.802 

Flagstaff,  3.09  mlles  south  of,  70  feet  east  of  road,  in  small  draw, 
In  rock;  aluminum  tablet  stamped  "6912-1907" 6,909.637 

Flagstaff,  5.75  mlles  south  of,  205  feet  south  of  old  rallroad  crossing, 
east  slde  of  wagon  road,  75  feet  northeast  of  fence  corner ;  Iron  iwst 
stamped  "6913-1907" 6,910.987 
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Pumi5  house,  at  crossroads,  on  top  of  hill,  east  aide  of  road,  20  feet 
north  of  four  cornera,  in  rock;  aluminum  tablet  stamped  '*OT51-       Feet 
1907  " e,  748. 445 

Pump  house,  3.05  miles  east  of,  45  feet  north  of  road,  500  feet  west  of 
divlde,  in  ledge  of  rock ;  aluminum  tablet  stamped  '*  692a-1907  "— .  6, 926. 76$ 

Pump  house,  6.06  miles  east  of,  50  feet  south  of  wagon  road,  5  feet 
south  of  old  railroad  grade,  at  Sharp  bend,  in  ledge  of  rock;  alu- 
minum tablet  stamped  "  6814-1907  " 6, 811. 505 

St.  Mar^'S  Lnke,  at  north  west  comer,  30  feet  north  of  wagon  road, 
30  feet  northwest  of  dam,  in  rock;  aluminum  tablet  stamped 
"  680^1907  " 1 6,  807. 110 

St.  Marys  Lake,  3.06  miles  northwest  of,  10  feet  north  of  road; 
iron  post  stamped  "6883-1907" '_ 6,881.022 

St.  Marj's  Lake.  5.82  miles  northwest  of,  20  feet*south  of  road;  iron 
post  stamped  "6908-1907" 6,906.010 

Pump  houM  weit  along  wavon  road  to  Oak  Oreek  OaiiToii« 

Flagstaff,  8.73  miles  southwest  of,  on  north  side  of  road,  150  feet 
east  of  old  house  aud  bam,  in  rock;  aluminum  tablet  stamped 
"  6875-1907  " , 6,  873.  304 

Flagstaff,  11.48  miles  southwest  of,  50  feet  west  of  road,  on  north  side 
of  sniall  draw.  in  rock;  aluminum  tablet  stamped  " 6590-1907 "_._  6,588.057 

Oak  Creek  Cauyon,  on  east  rlm  where  wagon  road  Starts  down  Into 
canyon,  west  8lde  of  road,  in  rock;  aluminum  tablet  stamped 
"  6413-1907  " 6, 410. 695 

OBAND  VIEW  aVADRANOLE. 
Vorthweit  oorner  of  T.  24  K.,  R.  6  E.,  northweit  to  Ebert  nach. 

Hlbbon  ranch,  8.99  miles  northwest  of,  in  open  prairie,  on  east  side  of 
cattle  trail,  in  root  of  cediir  tree;  nail  marked  "  U.S.B.M.  6807"—  6,804.96 

Hlbbon  ranch.  10.18  miles  northwest  of,  on  west  side  of  well-traveled 
wagon  road  running  north  and  south,  on  rock;  point  marked 
"  U.S.B.M.  6782  " 6,  779. 55 

T.  25  N.,  R.  4  E.,  10.7  miles  northwest  of  Hlbbon  ranch,  90  feet  east 
of  road,  30  feot  west  of  cedar  tree,  In  rock;  aluminum  tablet 
stamped   "  6770-1907  " 6,  768. 076 

Hlbbon  ranch,  12.19  miles  northwest  of.  on  west  side  of  road,  point 

on  rock  marked  "  U.S.B.M.-6713  " 6,7n.l3 

T.  25  N.,  R.  4  E.,  12,99  miles  northwest  of  Hlbbon  ranch,  on  west  side 
of  road,  south  of  divlde,  in  flint  rock;  aluminum  tablet  stamped 
"  6710-1907  " 6, 7aS.  058 

Hlbbon  ranch,  14.32  miles  northwest  of,  at  Junctlon  wlth  dlm  road 
running  southeast,  on  west  side  of  road;  iwlnt  on  rock;  stake 
marked  "U.S.B.M.  6545" 6,542.63 

Hibbon  ranch,  15.20  miles  northwest  of,  on  north  side  of  road;  top 

of  small  rock;  large  loose  rock  marked  "6540  B.M." 6,537.36 

Hlbbon  ranch,  15.51  miles  northwest  of,  on  north  side  of  road,  at 
Sharp  bend  where  road  runs  into  woods;  point  on  rock  marked 
"  U.S.B.M.  6519  " 6,  517.  29 
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Onad  TIew  point  Math  to  Gnuid  Ylew,  the&oe  nortlieait  to  Hew  Kanoe  trail 
'••  and  down  trail  1.2  milet. 

Gr^d  View  Point,  150  feet  north  of  cabin,  west  slde  of  head  of  trail, 
ia  solid   limestone  ledge  under   rim;   aluminum   tablet   stamped       FeejU 
"  7406  C3ANYON  " 7, 401.5G1 

Grand  View,  50  feet  w^t  of  Grand  View  Hotel;  iron  post  stamped 
"  7496  CANYON  " 7, 491.  283 

Hance  ranch,  sec.  15,  T.  30  N.,  R.  4  E.,  150  feet  southeast  of  old  ranch 
house;  iron  post  stamped  -7186  CANYON" 7,181.532 

Head  of  Red  Cönyon  or  New  Hance  trail,  20  feet  west  of  Umestone 
ledge,  at  rlm  of  canyon ;  bronze  tablet  stamped  "  6982  CANYON  "__  6, 977. 551 

Head  of  trail,  0.4  mile  north  of,  on  east  slde  of  trail,  in  red  ledge  at 
foot  of  cliff ;  bronze  tablet  stamped  "  6482  CANYON  " 6, 477. 670 

Ilead  of  trail,  0.8  mile  north  of,  20  feet  east  and  20  feet  south  of  trail, 
in  large  sandstone  bowlder;  bronze  tablet  stamped  *'5882  CAN- 
YON " 5, 877. 199 

Head  of  trall,  1J2  mlles  north  of,  15  feet  east  of  trail,  In  very  large 
sandstone  rock  lying  on  sloplng  slde  of  ravlne;  aluminum  tablet 
stamped  "5337  CANYON  " 5, 332.  504 

Haaoe  imBch  east  to  point  1  mile  weit  of  Beer  tank. 

Hance  ranch,  sec.  15,  T.  30  N.,  R.  4  E.,  150  feet  southeast  of  house; 
iron  post  stamped  "7186  CANYON  " 7. 181. 532 

Huirs  Tank,  2.25  mlles  east  of,  north  slde  of  canyon,  20  feet  north  of 
road.  In  llmestone  ledge;  aluminum  tablet  stamped  "6805  CAN- 
YON "• 6, 799. 817 

Huirs  Tank,  5.25  mlles  east  of,  on  slight  north  and  south  ridge,  5  feet 
north  of  road,  in  limestone  outcrop  flush  wlth  ground;  aluminum 
tablet  stamped  "6693  CANYON" 6,687.601 

Deer  Tank,  1  mile  west  of.  In  loop  of  road  west  slde  of  small  draw,  in 
limestone  outcrop;  aluminum  tablet  stamped  "6688  CANYON" 6,683.459 

ANITA  aUADRAVOLE. 
Sbert  ranoh  weit  along  traüa  to  mllepoot  10  on  Chrand  Oanjon  By. 

Ebert  ranch,  inslde  of  Inclosure  around  water  tank,  on  south  slde,  in 
rock;  aluminum  tablet  stomped  "6470-1907" 6,467.373 

Ebert  ranch,  1.07  mlles  west  of ;  center  of  road  at  forks 6, 377.  51 

Ebert  ranch,  1.17  mlles  west  of,  500  feet  west  of  forks»  on  north  slde 
of  road;  point  on  rock,  marked  "  Ü.S.B.M.  6381 " 6,379.06 

Ebert  ranch,  1.80  mlles  west  of,  100  feet  south  of  southeast  corner  of 
old  cabln  formerly  occupied  by  William  Pitts ;  point  on  rock ;  house 
marked  "  6413" 6,410.  28 

Ebert  ranch,  2.83  mlles  west  of,  on  north  slde  of  mesa ;  point  on  rock, 
marked  "Ü.8.B.M.  6309" 6,306.41 

Ebert  ranch,  3.41  mlles  west  of,  on  north  slde  of  trail,  20  feet  west  of 
cedar  tree,  on  north  slde  of  small  draw,  In  red  sandstone  outcrop ; 
aluminum  tablet  stamped  "6304-1907" 6,301.427 

Ebert  ranch,  4.52  mlles  west  of,  on  east  slde  of  cattle  trall.  In  open 
draw;  point  on  rock  buried  In  ground,  marked  "  U.S.B.M.  6217  "___  6, 214.  81 

Qiert  ranch,  5.80  mlles  west  of,  on  north  slde  of  trall,  35  feet  west  of 
clmnp  of  cedar  trees,  in  rock  buried  in  ground;  aluminum  tab- 
let «tamped  "  616a-1907  " 6, 160. 938 
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Ebert  ranch,  6.64  miles  west  of,  on  weet  side  of  trall ;  polnt  on  rock,       fwL 
marked  "  U.S.B.M.  6182  " 6, 179. 50 

Ebert  ranch,  7.70  miles  west  of,  on  north  nose  of  Beals  Hill,  on  sooth 
side  of  trau ;  point  on  rock,  marked  "  U.S.B.M.  6178  " 6, 175. 28 

Ebert  ranch,  8.77  miles  west  of,  in  oiien  pralrie,  20  feet  north  of  a 
cedar  tree;  point  on  rock,  marked  *' U.S.B.M.  6163  "-i 6,160.23 

Ebert  ranch,  9.47  miles  west  of,  on  east  side  of  cattle  trall,  running 
directly  southwest  to  Howards  Lake,  in  rock  buried  in  ground; 
nlumlnum  tablet  stamped  "6165-1907" 6,162.344 

Ebert  ranch,  10.56  miles  west  of,  on  north  side  of  trall,  90  feet  north- 
west  of  cedar  tree;  polnt  on  rock,  marked  "  U.S.B.M.  6154 " 6, 151. 92 

Ebert  ranch,  10.87  miles  west  of,  on  west  side  of  cattle  trall,  near 
top  of  hill  lendlng  down  to  draw,  in  rock  buried  in  ground ;  aluml- 
num  tablet  stamped  "  6161-1907  " 6, 158.  590 

Ebert  ranch,  11.88  miles  west  of.  on  north  side  of  trall,  on  top  of 
hin ;  polnt  on  rock,  marked  **  U.S.B.M.  6175  " 6, 172. 38 

Howards  Lake,  1.08  miles  east  of,  40  feet  south  of  road,  in  rock; 
alumlnum  tablet  stamped  "  6166-1907  "., 6, 163. 576 

Howards  Lake,  on  north  side  of  fence  around  lake,  on  rock  polnt; 
feuce  i)ost  marked  "U.S.B.M.  6144" 6,141.65 

Howards  I^ke,  on  west  side  of  lake,  30  feet  west  of  Grand  Canyon 
wagon  road,  600  feet  north  of  house  occupied  by  ranch  overseer, 
400  feet  north  of  road  forks.  In  rock;  alumlnum  tablet  stamped 
"  6175-1907  " 1 6, 172. 183 

Howards  Lake,  0.92  mile  west  of,  100  feet  north  of  road  forks,  on 
north  side  of  road  running  northwest;  polnt  on  rock,  marked 
"  U.S.B.M.  6117  " 6, 114.  57 

Howards  slding,  0.75  mlle  north  of,  1.5  miles  south  of  Prado,  on  east 
side  of  ra  11  road,  80  feet  east  of  milepost  19;  Iron  post  stamped 
"  6068   CANYON  " 6, 063.  492 

Grand  View  northwett  1.8  milei. 

Grand  View  Hotel,  l.S  miles  northwest  of,  20  feet  south  of  road  at 
Berry's  pasture  gate ;  Iron  post  stamped  "  7475  CANYON  " 7, 470.  619 

Apex  eait  to  Orand  View. 

Coconlno,  1.5  miles  southeast  of,  100  feet  north  of  track  at  mileboaid 
56;  alumiuum  tablet  stamped  "6401  CANYON" 6,395.98 

Apex,  0.5  mlle  north  of,  50  feet  southeast  of  crosslng  of  track  by 
wagon  road;  iron  post  stamr>ed  "G564  CANYON" 6,559.251 

Rain  Tank,  0.5  mile  east  of,  150  feet  east  of  road  fork  on  top  of  lime- 
stone ledge;  alumlnum  tablet  stamiied  "65«{0  CANYON" 6,575.090 

Rain  Tank,  3.7  miles  northeast  of,  50  feet  southeast  of  road  near  big 
pine  tree;  iron  jwst  stamped  "6702  CANYON" :_-  6,697.026 

Rain  Tank,  7  miles  east  of,  4.5  miles  west  of  Grand  View  Hotel,  south 

side  of  road ;  Iron  post  stamped  "  6881  CANYON  " 6, 875. 930 

Grand  View  Hotel,  2.2  miles  southwest  of,  20  feet  east  of  road  at 
forks ;  iron  post  stamped  "  7300  CANYON  " 7. 295. 040 

Apex  loutb  along  Orand  Canyon  Ry.  to  milepost  19. 

Apex,  0.25  mile  north  of,  45  feet  southeast  of  wagon  and  railroad 
crosslng;  Iron  post  stamped  "6564  CANYON" 6,559.261 
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Apex,  3  miles  south  of,  320  feet  north  of  milepost  49.  40  feet  west  of 
treck,  soath  end  of  cut,  4  feet  south  6t  telephone  pole,  in  limestone       Feet. 
outcrop;  alumlnum  tablet  stamped  "6307  CANYON" 6»  302. 004 

Anita,  0^  mile  north  of  water  tank,  200  feet  west  of  water  car  sid* 
Ing.  east  point  of  ridge,  in  llmestone  outcrop;  alumlnum  tablet 
Btamped  "5982  CANYON" 5,977.242 

Anita,  2  miles  south  of,  40  feet  west  of  track,  30  feet  east  of  wagon 
road,  2  feet  south  of  milepost  43;  iron  post  stamped  "5850 
CANYON  "    ^ 5. 845. 537 

Anita,  5  miles  south  of,  250  feet  south  of  milepost  40,  75  feet  east  of 
track.  25  feet  east  of  old  wagon  road.  north  side  of  low  ridge,  in 
limestone  outcrop;  gluminum  tablet  stamped  "5816  CANYON*'—  5,811.845 

Willaha,  0.75  mile  south  of,  40  feet  west  of  track,  4  feet  southwest 
of  milepost  37 ;  iron  post  stamped  "  5806  CANYON  " 5, 801. 510 

Willaha,  3.75  miles  south  of,  40  feet  west  of  track,  3  feet  south 
of  milepost  34 ;  iron  post  stamped  "  5798  CANYON  " 5, 793. 421 

Valle,  1.5  miles  north  west  of,  midway  between  milepost  30  and  31,  top 
of  ridge,  50  feet  east  of  track,  west  edge  of  wagon  road ;  iron  post 
stamped  "5871  CANYON" 5,866.683 

Valle,  1  mile  south  of,  40  feet  west  of  track,  4  feet  west  of  milepost 
28;  iron  post  stamped  "5008  CANYON" 5,903.443 

Valle,  4  miles  south  of,  50  feet  west  of  track,  2  feet  west  of  milepost 
25;  iron  post  stamped  "5962  CANYON" 5,957.625 

Prado,  1.5  miles  north  of,  200  feet  south  of  milepost  21,  400  feet  west 
of  track,  20  feet  east  of  wagon  road,  12  feet  north  of  telephone  pole ; 
iron  post  stamped  "6017  CANYON" 6,012.547 

Prado,  1.5  nailes  south  of,  60  feet  east  of  milepost  19,  40  feet  east  of 
track,  10  feet  east  of  wagon  road;  iron  post  stamped  "6068 
CANYON  "    6, 063. 492 

Brlght  Angrel,  Sfainumo,  and  Vishnn  Quadrangles. 

COCOllEfO  COUlfTT. 

The  elevations  in  the  foUowing  list  are  based  on  an  alumlnum  tablet 
in  rim  rock  north  of  Bright  Angel  Hotel  at  Grand  Canyon,  stamped 
"6866  CANYON."  The  elevation  of  this  bench  mark  is  accepted 
as  6,861.409  feet,  as  determined  by  primary  levels  along  the  Grand 
Canyon  Railway,  corrected  to  the  unadjusted  elevations  of  bench 
marks  at  Williams  determined  by  precise  leveling  of  Coast  and  Geo- 
detic  Survey  in  1909. 

The  leveling  was  done  by  John  T.  Stewart  in  1902  and  1903,  and 
by  M.  S.  Bright  in  1904. 

BBZOHT  AVGEL  aVADRANOLE. 

Onad   Ouiyoa   tontlieftst  aloof  itAffe   road  yU  Grand   View   Hotel  to   Ziinl 

Point  (BlMoll  Point). 

Grand  Canyon,  Station,  polnt  on  rlm  of  canyon,  100  feet  north  of 
Bright  Angel  Hotel,  In  rlm  ledge ;  alumlnum  tablet  stamped  **  6866        Foet. 
CAJ^ON  " 6, 861. 400 
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Grand  Canyon,  3.4  mlles  southeast  of,  near  nortbeaat  comer  of  sec.  1, 
T.  30  N.,  R.  2  E.,  25  feet  south  of  stage  road;  iron  post  stamped       F%et. 
"  6837  CANYON  " 6.  832. 495 

Grand  Canyon,  6  miles  aoatheaat  of,  sec  8,  T.  30  N.,  R.  3  E.,  south 
aide  of  road  in  Long  Jim  Draw;  iron  post  stamped  "6811  CAN- 
YON " 6, 806. 467 

Grand  Canyon,  9.1  miles  southeast  of,  near  quarter  comer  west  aide 
of  sec.  11,  T,  30  N.,  R.  3  E.,  25  feet  west  of  road  on  bank  near  where 
road  goes  down  into  Long  Jim  Draw;  iron  post  stamped  "7195 
CANYON  " 7, 190.  587 

Orand  Oanyon  north  via  Bricht  Ang«!  tnü  down  to  Colorado  Biror  (siaf  lo- 

■pur  Uno). 

Bright  Angel  Hotel,  0.4  mlle  north  of,  west  side  of  trall,  top  of  large 
rock  detached  from  ledge;  aluminum  tablet  stamped  '*6327  CAN- 
YON " 6, 322.  227 

Bright  Angel  Hotel,  0.7  mlle  north  of,  15  feet  north  of  trail,  large 
sandstone  rock  detached  from  ledge;  aluminum  tablet  stamped 
"  5866  CANYON" 5,  861.  459 

Bright  Angel  Hotel,  1.2  miles  north  of,  west  slde  of  trail  near  bed  of 
ravine,  reddlsh  sandstone  ledge  2  feet  higher  tlian  trall ;  aluminum 
tablet  stamped  **5361  CANYON" 5,356.105 

Bright  Angel  Hotel,  1.5  miles  north  of,  25  feet  north  of  trail  on  rim 
of  red  wall,  50  feet  northwest  of  ravine,  brown  rock  detached  from 
ledge;  aluminum  tablet  stamped  "4850  CANYON" 4,845.263 

Bright  Angel  Hotel,  1.9  miles  north  of,  20  feet  east  of  trail  below 
red  wall,  small  limestone  rock ;  aluminum  tablet  stamped  "  4348 
CANYON  " j. 4.  343.  723 

Bright  Angel  Hotel,  2.8  miles  north  of,  west  side  of  trail,  100  feet 
west  of  ravine,  limestone  rock  3  feet  high;  bronze  tablet  stamped 
"  3876  CANYON  " 3,  871. 685 

Bright  Angel  Hotel,  4.2  miles  north  of,  rim  of  Granite  Gorge  at  end 
of  Plateau  trail,  75  feet  south  of  edge  of  rim,  in  quartzite  ledge; 
aluminum  tablet  stamped  "3708  CANYON"   (on  spur) *__  3,703.524 

Bright  Angel  Hotel,  3.9  miles  north  of,  east  edge  of  trail  at  top  of 
granite  near  Salt  Creek,  sandstone  rock;  bronze  tablet  stamped 
"3472  CANYON  " '_ 3,467.750 

Bright  Angel  Hotel,  4.5  miles  north  of,  east  side  of  trail  in  Pipe 
Creek,  limestone  rock  opposite  mouth  of  Salt  Creek ;  bronze  tablet 
stamped  "  2781  CANYON  " 2,  776.  525 

Bright  Angel  Hotel,  5.4  miles  north  of ;  100  feet  northeast  of  mouth 
of  Pipe  Creek,  high-water  mark  on  south  slde  of  Colorado  River, 
granite  ledge;  bronze  tablet  stamped  "2436  CANYON" 2,431.316 

Mouth  of  Pipe  Creek,  surface  of  water  of  Colorado  River,  June  6, 

1902 1 , 2,4:^2. 

Orand  Oanyon  weit  to  &owoi  Point,  thonoo  louth  to  Rowei  Well,  thenoo  weit 

to  Baii  Oamp. 

Sentinel  (Marlcopa)  Point,  sec.  14,  T.  31  N.,  R.  2  B.,  top  of  upper 
Stratum  of  solid  rock  near  point,  on  rim;  aluminum  tablet 
stamped  "  7050  CANYON  " 7, 045. 187 
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Bowes  Point   (Hopi  Point),  Rowe  trian^Iation  Station,  sec.  14,  T. 
31  N.,  R.  2  E.,  100  feet  north  of  road  to  Rowes  Point,  2  feet  under 
snrface   at    foot  of  lO-inch   stump   10   feet  high,   bronze   tablet      Feet. 
stamped  **7071  CANYON" 7,066.311 

Rowes  Well,  near  qnarter  comer  on  south  side  of  sec.  28,  T.  31  N., 
R.  2  R,  150  feet  north  of  largest  cabin,  40  feet  north  of  Supai  Road, 
30  feet  west  of  Rowe  Point  Road,  flat  sheet  limestone;  aluminum 
tablet  stamped  "  6681  CANYON  " : 6;  676. 524 

T.  31  N.,  R.  2  E.,  SW.  i  sec.  30,  2.7  miles  southwest  of  Rowes  Well, 
east  edge  of  ridge  200  feet  west  of  old  horse  ranch,  north  side  of 
road,  limestone  ledge ;  aluminmn  tablet  stamped  "  6462  CANYON  "_  6, 457.  565 

Point  14.7  miles  southeast  of  Bau  Camp  oaat  to  Bau  ■l^taff. 

T.  30  K.,  R.  1  E.,  NW.  i  sec.  12,  3.5  miles  west  of  Bass  Siding,  in  can- 

yon  50  feet  north  of  road  forlcs ;  aluminum  tablet  stamped  "  6211 

CANYON  " 6,  206.  368 

South  side  of  road.  In  root  of  15-inch  pine;  nail 6,  240. 46 

Bass  siding,  100  feet  north  of  road,  SE.  i  sec.  5,  T.  30  N.,  R.  2  E., 

250  feet  northeast  of  camp,  ledge  in  side  of  hlU ;  aluminum  tablet 

stomped  "6417  CANYON" 6,412.107 

▼ZBHHTT  aiTADRAKOLS. 

Hoad  of  Bod  Canyon  or  Now  Kanco  trail  to  Biuol  Point  (Zanl  Point). 

Morans  Point,  northem  point  of  upper  strata  of  limestone  at  rim; 

aluminum  tablet  stamped  "7157  CANYON" 7,151.974 

Bissell  Point  (Zuni  Point),  top  of  strata  of  limestone  at  rim;  bronze 

triangulation  tablet  stamped  "7284  CANYON" 7,279.387 

Point  8.1  mllm  north  of  hoad  of  trau  north  to  Colorado  Biver. 

Head  of  trail,  2.1  miles  north  of,  north  side  of  trail  at  top  of  red  wall, 
limestone  rock  8  feet  Square;  aluminum  tablet  stamped  "4955 
CANYON  " 4, 950.  726 

Head  of  trail,  2.6  miles  north  of,  20  feet  east  of,  in  white  limestone 
rock  3  feet  higher  than  trail;  aluminum  tablet  stamped  "4292 
CANYON  " 4,  287.  609 

Head  of  trail,  3.2  miles  north  of,  east  side  of  trail,  east  of  Junetion  of 
two  ravines^  sandstone  rock  in  side  of  hill;  aluminum  tablet 
stamped  "3665  CANYON" 3,660.115 

Head  of  trail,  4.1  miles  north  of,  1  mile  south  of  Colorado  River,  kirge 
stripped  sandstone  rock  on  west  side  of  ravine  and  east  side  of 
trail ;  aluminum  tablet  stamped  "  2999  CANYON  " 2, 994.  224 

Head  of  trail,  5.1  miles  north  of,  300  feet  northeast  of  Hance  River 
Camp,  21  feet  above  high-water  mark  on  south  bank  of  Colorado 
River,  sloping  sandstone;  aluminum  tablet  stamped  "2614 
CANYON  " 2,  609.  465 

Colorado  River,  at  head  of  Granite  Rapid ;  high-water  mark 2,  590 

Colorado  River,  surface  of  water,  June  24,  1902 2, 571 

87100*— Bull.  463—11 6 
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Point  1  mfle  w«st  of  Doer  Tük  northciait  to  OoBumoh^  FofiBt. 


Deer  Tank,  2.8  miles  northweflt  of,  100  feet  south  of  point  wliere  road 
crosses  to  west  aide  of  canyon,  40  feet  weBt  of  road  west  side  of 
canyon.  In  top  of  limestone  ledge  about  12  feet  above  road ;  alumi-       Feet 
num  tablet  stamped  "6817  CAXYON" 6,812.246 

Deer  Tank,  5.5  miles  north  of,  north  point  of  ridge,  100  feet  east  of 
point  where  road  drops  Into  canyon,  20  feet  north  of  road,  in  lime- 
Btone  outcrop;  aluminum  tablet  stamped  "6452  CANYOX" 6,447.160 

Comancbe  Point,  top  of  south  edge  of  monument  in  lime  rock ;  alumi- 
num tablet  8tami)ed  "  7079  C.VXYON  " 7, 074.  444 

BKIVrniO  QXrAD&AVQLE. 
Point  M.6  mileo  tontheaat  of  Bau  Ounp  northwest  to  B&m  Camp. 


• 


Bass  Camp,  12.6  miles  southeast  of,  3.6  miles  west  of  Deserted  Horse 
ranch,  50  feet  south  of  road,  limestone  rock  12  inches  high ;  alumi- 
num tablet  stamped  "6340  CANYON" 6,334.853 

T.  31  N.,  R.  1  E.,  sec.  19,  10  miles  southeast  of  Bass  Camp,  50  feet 
northwest  of  the  intersection  of  Bnss-Bass  Siding  and  Bright  Angel- 
Supai  Roads;  bronze  tablet  In  rock  stamped  "6235  CANYON" 6,230.351 

T.  31  N.,  R.  1  E.,  near  quarter  comer  on  west  side  of  sec.  7,  6.7  miles 
southeast  of  Bass  Camp,  top  of  ridge  in  big  patch  of  sage ;  iron  post 
stamped  "6372  CANYON*' 6,367.538 

T.  22  N.,  R.  1  W.,  NE.  1  sec.  35,  unsurveyed.  4.8  miles  eoutheast  of 
Bass  Camp,  north  side  of  road  on  canyon  rim;  bronze  tablet 
stami)ed  "6519  CANYON" 6,514.740 

Bass  Camp,  2.6  miles  southeast  of,  25  feet  west  of  gate  in  pasture 
fence;  iron  i)ost  stamped  "6568  CANYON" 6,563.343 

Bass  Camp,  1.5  miles  southeast  of,  200  feet  south  of  road  to  Hava- 
supai  Point,  Bnss  triangulation  Station;  bronze  tablet  stamped 
"  0780  CANYON  " 6,  775. 165 

Bati  Oamp  north  along  Xyttlc  Spring  trail,  acroM  Colorado  Biver,  and  north 
via  Bhinnmo  Camp  to  rim  of  Kaibab  Plateau  (linglo-spnr  Uno). 

Bass  Camp,  0.5  mile  north  of,  west  side  of  trail  above  cistern,  near 
top  of  cross-bedded  sandstone ;  aluminum  tablet  stamped  "  61.46 
CANYON  " 6. 141.  31J 

Bass  Oamp,  1  mile  north  of,  east  side  of  trail,  in  sandstone  rock; 
aluminum   tablet  stamiied  "5035  CANYON" 5,630.407 

Bass  Camp,  2.1  miles  north  of,  top  of  plateau  west  side  of  trail,  at 
foot  of  sandstone  ledge;  aluminum  tablet  stamped  "5376 
CANYON  " 5, 371. 412 

Bass  Camj),  2.7  miles  north  of,  west  side  of  trail,  in  Aubrey  sand- 
stone; aluminum  tablet  stamped  "4857  CANYON" 4,851.777 

Bass  Camp  3.1  miles  north  of,  west  side  of  trail,  in  red  wall; 
aluminum  tablet  stami)ed  "  4360  CANYON  " 4, 354. 799 

Bass  Camp,  3.8  miles  north  of,  north  side  of  trail  near  foot  of  red 
wall ;  aluminum  tablet  stami)ed  "  3K24  CANYON  " 3, 819.  824 

Bass  Camp,  4.5  miles  north  of,  west  side  of  trail,  in  reddish  rock 
near  top  of  bank;  aluminum  tablet  stamped  "3345  CANYON" 3,339.941 

Bass  Oamp,  5.4  miles  north  of,  sandstone  rock  on  west  side  of  trail 
near  Rock  Camp;  aluminum  tablet  stamped  "2842  CANYON" 2,837.203 
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BasB  Camp,  6.5  miles  north  of,  Southwest  side  of  river,  soutb  side 
of  trail  in  granite  ledge  at  high  water  mark  of  Colorado  River;       Feet. 
aluminum  tablet  stamped  "2230  CANYON" 2,225.490 

Bass  Ferry,  surface  of  Colorado  River  at  4J30  p.  m.,  March  20,  1003.  2, 105. 8 

Bass  Ferry,  bottom  of  Colorado  River 2, 144 

Bass  Ferry,  north  side  of  rlver,  top  of  gorge  30  feet  south  of  trail ;       • 
alomlnum  taWet  stamped  "2272  CANYON" 2,267.182 

Basa  Ferry,  1  mile  northwest  of,  top  of  ridge  on  way  to  Shlnumo 
Creek,  north  side  of  trail;  aluminum  tablet  stamped  "2023 
CANYON" 2, 918.  215 

Shinumo  Camp,  on  sandstone  rock;  aluminum  tablet  stamped  "2483 
CANYON  " 2. 477. 973 

Shinumo  Camp,  1.1  miles  above,  50  feet  south  of  trail,  75  feet  south 
of  creek;  aluminum  tablet  stamped  "2674  CANYON" 2,669.313 

Shinumo  Camp,  1.6  miles  above,  on  point  of  high  sandstone  bluff, 
east  of  trail  near  Blue  Dick  clalm;  aluminum  tablet  stamped 
"3156  CANYON" 3, 151.  358 

Shinumo  Camp,  3.3  miles  above,  north  side  of  Moab  Canyon,  north 
side  of  trail;  aluminum  tablet  stamped  "3486  CANYON" 3.481.245 

Shinumo  Camp,  4.7  miles  above,  south  side  of  sharp  bend,  near  fall 
in  Moab  Canyon;  aluminum  tablet  stamped  "4006  CANYON" 4,001.323 

Shinumo  Camp,  5.6  miles  above,  south  side  and  150  feet  above  bottom 
of  Moab  Canyon;  aluminum  tablet  stamped  "4527  CANYON" 4,521.935 

Shinumo  Camp.  5.9  miles  above,  high  polnt  of  liniestone  north  of  trail 
near  big  plilon  tree;  aluminum  tablet  stamped  "5012  CANYON  "_.  5,007.297 

Shinumo  Catnp,  7  miles  above,  south  of  trail,  where  it  retums  to 
Moab  Canyon,  on  top  of  red  wall ;  aluminum  tablet  stamped  "  5181 
CANYON  " 5, 176.  222 

Shinumo  Camp,  8  miles  above,  south  side  of  trail  in  dry  gulch; 
aluminum  tablet  stamped  "5697  CANTTON" 5,692.630 

Shinumo  Camp,  8.4  miles  above,  on  slide  about  half  wny  between 
gulch  and  foot  of  cross-bedded  sandstone,  east  side  of  trail,  in 
sandstone  rock ;  aluminum  tablet  stamped  "  6262  CANYON  " 6,  257 

Shinumo  Camp.  8.0  miles  above,  in  saddle  at  head  of  Moab  Canyon, 
near  point  where  trail  forks  for  Powell  and  Kaibab  plateaus,  yellow 
Standstone  rock;  aluminum  tablet  stamped  "6717  CANYON" 6,711.989 

Shinumo  Camp,  D  miles  above,  between  saddle  and  rim  of  Kaibab 
platean,  north  side  of  trail,  in  sandstone  ledge;  aluminum  tablet 
8tamt>ed  "7057  CAN^YON" 7,052.109 

Shinumo  Camp,  9.3  miles  above,  north  rim  of  canyon  where  trail 
comes  out  on  Kaibab  plateau,  known  as  swampy  point.  35  feet  east 
of  rim,  50  feet  south  of  trail,  three  witness  trees  blazed  and  rminttHl, 
Oat  quartzite  rock ;  aluminum  tablet  stamiml  "  7523  CANYON  "___  7,  517.  837 

B«M  Camp,  aonth  aloag  Ashfork  So&d,  to  point  9.8  milei  louth  of  Bau  Camp 

(mean  of  two  llnes). 

Bass  Camp,  on  rim  of  canyon,  100  feet  from  house ;  aluminum  tablet 
stamped  "6652  CANYON" 6,r>46.949 

Bass  Camp,  3.9  mlles  southwest  of,  25  feet  east  of  the  lnterse<*ti()n  of 
Bass,  Ashfork,  and  Bright  Angel-Supal  Road;  iron  post  stamped 
"  6302    CANYON  " 6. 297.  416 
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T.  31  N.,  R.  1  W.,  near  quarter  comer  on  south  aide  of  sec.  4,  6.7 
milea  south  of  Bass  Camp,  30  feet  south  of  quarter-section  comer, 
east  aide  of  road,  at  end  of  rocky  polnt ;  aluminum  tablet  stamped       Feet. 
"  6154  CANYON  " 6, 149. 611 

T.  31  N.,  R.  1  W.,  about  south  slde  of  sec.  21,  9.8  mlles  south  of  Bass 
Oamp,  15  feet  west  of  road,  near  a  clump  of  trees  on  ridge;  iron 
post  stami^ed  **6012  CANYON" ^ 6,007.090 

LIb«  from  benoh  mark  6S(M  (forki)  weit  alonf  Bnpal  Road  to  rate  of  Indiaa 

paature. 

Bass  Camp,  6.5  miles  southwest  of,  25  feet  north  of  road;  iron  post 
stamped  "6144  CANYON" 6,139.203 

Bass  Camp,  0  miles  southwest  of,  25  feet  northeast  of  gate  at  Indian 
pasture;  Iron  post  stamped  "6129  CANYON" 6.124.131 

Forka  aouth  of  Raaa  Oamp  aoutheaat  to  pobit  S.6  mllea  weat  of  Raaa  aldlng« 

T.  32  N.,  R.  1  W.,  S.  i  sec.  35,  6.7  miles  southeast  of  Bass  Camp,  25 
feet  west  of  forks  of  Supai  and  old  Bass  siding  roads;  iron  post 
stamr>ed  "6412  CANYON" 6,407.263 

T.  31  N.,  R.  1  W.,  near  center  of  sec.  13,  9.7  miles  southeast  of  Bass 
Camp,  100  feet  east  of  road  forks,  limestone  ledge;  aluminum  tab- 
let stamped  "  6243  CANYON  " 6,  238.  287 

Bass  Camp,  12.4  miles  southeast  of,  25  feet  west  of  road,  top  of  ridge; 
Iron  post  stamped  "6221  CANYON" 6,216.231 

Bass  Camp,  14.7  miles  southeast  of,  5.5  miles  northwest  of  Bass 
siding,  20  feet  southeast  of  road  fork;  iron  post  stamped  "6213 
CANYON  " 6. 208. 378 

Camp  Kohave,  Castle  Dome,  Ehrenherg  special,  Needles  special,  Parker,  Picacho, 
Quartzsite,  Wellton,  and  Yuma  quadrangles  and  quadrangle  south  of  Qaartxsite 
qua&rangle. 

HOHAYE  AND  TÜHA  COÜHTIES. 

The  elevations  in  the  following  list  are  based  on  a  double-rodded 
primary  level  line  from  San  Bernardino  to  Yuma,  based  upon  the 
Coast  and  Geodetic  Survey  unadjusted  precise  level  line  of  1906 
from  mean  sea  level  at  San  Diego.  Additional  elevations  in  the 
Yuma  and  Wellton  quadrangles  are  given  in  the  precise-leveling  lists 
from  Yuma  east  along  the  Southern  Pacific  Railroad.  Elevations  in 
the  California  part  of  these  quadrangles  are  given  in  Bulletin  342. 

Most  of  the  leveling  in  the  Yuma  and  Wellton  quadrangles  was 
done  in  1902-3  by  G.  L.  Gordon  and  C.  J.  Hoover.  A  part  of  the 
work  in  the  Blaisdell  quadrangle  was  done  in  1903  by  L.  D.  Eyus. 
The  leveling  in  the  Picacho  and  Ehreriberg  quadrangles  was  done  in 
1903  by  C.  Hartman,  Gordon,  and  Ryus,  in  the  Quartzsite  quadrangk 
and  the  quadrangle  south  of  it  in  1903  by  Ryus,  in  the  Parker  quad- 
rangle in  1902-3  by  Hartman,  and  in  the  Camp  Mohave  quadrangle 
in  1902  by  Morrison.  The  leveling  in  the  Needles  special  quadrangle 
was  done  in  1902  by  Morrison,  Hartman,  and  S.  E.  Blout. 
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In  1909  the  Coast  and  Geodetic  Survey  precise-level  line  along  the 
Atchison,  Topeka  &  Santa  Fe  Kailway  redetermined  bench  marks 
near  Meilen  and  Franconia.  The  unadjusted  Coast  and  Geodetic 
Survey  values  are  given  in  the  Needles  special  quadrangle. 

mCA  aTTADHAVOLE. 
Tvnui  loiKtli  along  connty  roaA  to  Mcjdoan  Iwniidary  and  retiuni. 

Tama,  railroad  brldge,  in  east  end  of  second  pler,  alumlnum  tablet       Feet. 

stamped  "  137  8.  B." 138, 100 

T.  8  S.,  R.  23  W.,  Southwest  comer  of  sec.  31,  iron  post  stamped 

"  118   Y  " lia  616 

T.  0  S^  R.  24  W.,  sec.  1.  at  Eta  trlangulation  Station,  6.5  miles  South- 
west of  Yuma,  bronze  tablet  stamped  "  129  Y  "_, 129. 568 

Somerton,  T.  9  S\  R.  24  W.,  southeast  corner  of  sec.  33;  iron  post 

stamped  "101  Y" 101.942 

T.  10  S.,  R.  24  W.,  south  aide  of  sec.  14 ;  trlangulation  Station  "  Beta,'* 

bronae  tablet  stamped  "  160  Y  " 160. 320 

r.  10  S.,  R.  24  W.,  sec.  32,  trlangulation  Station  "  Gamma,"  bronze 

tablet  stamped  "  148  Y  " 148.  507 

T.  10  S.,  R.  24  W.,  4.5  feet  south  of  Southwest  comer  of  sec.  32 ;  iron 

post  stamped  "136  Y" 136.507 

Monument  205,  United  States  and  Mexico  boundary  line,  in  founda- 

tion  on  United  States  aide;  top  of  holt 90. 438 

Monument  204,  United  States  and  Mexico  boundary  line,  6  feet  north 

of;  iron  post  stamped  "138  Y" , 138.880 

Monument  204,  base  of  masonry 138. 3 

Monument  204,  5.1  miles  east  of,  1.7  miles  south  of  towuship  line; 

iron  post  stamped  "  163  Y  " 103. 316 

T.  10  S.,  R.  23  W.,  southeast  comer  of  sec.  36;  iron  post  stamped 

"  285   Y  " 285.  761 

T.  10  S.,  R.   23  W.,   sec.   24,   trlangulation  Station;   bronze  tablet 

stamped  "  291  Y  " 291. 791 

T.  9  S.,  R.  23  W.,  southeast  comer  of  sec.  36;  Iron  post  stamped 

"203   Y  •• - 20B.784 

T.  9  S.,  R.  23  W.,  northeast  corner  of  sec.  1;  iron  post  stamped 

"  216  Y  " 216.  754 

Tiuna  Mufhaait  alonf  Sonthem  Paoiflo  S.  B.  to  BlaiBdelL 

T.  9  S.,  R.  22  W.,  sec.  3,  at  mllepost  740 ;  iron  post  stamped  "  213  Y  ".      213.  866 

lUlcpott  740  to  trian8:iilatlon  itation  Kappa  and  retnrn. 

T.  8  S.,  R.  22  W.,  sec.  33,  trlangulation  Station  Kappa ;  bronze  tablet 
stamped  "  216  Y  " 216. 733 

Tnma  northoatt  to  point  near  Laguna. 

T.  8  8.,  R.  23  W.,  sec.  28.  1.2  miles  south  of  Yuma,  trlangulation  sta- 
tton  Azlmuth ;  aluminum  tablet  stamped  "  297  Y  " 297.  275 

T.  8  8..  R.  22  W.,  northeast  corner  of  sec.  17,  1.5  feet  southwest  of 
stake;  iron  post  stamped  "144  Y" 144.751 
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WZLLTON  aUAD&AHOI.B. 
Blaiidell  Mit  aloKf  Bouthen  Paeillc  R.  B.  to  OiU  Olty. 

Blaisdell,  railroad  Station,  sontheast  comer  of;  iron  post  stamped  Feet. 

"  188    Y  " 188.  904 

Gila  City,  southwest  corner  of  Station ;  iron  post  stamiied  "  189  Y  " 

(reported  destroyed) 190. 347 

Blaiidell  louth  to  Fortuna  and  wdtt  to  touthweit  corner  of  T.  10  S.,  B.  SS  W. 

Blaisdell,  6  miles  soutbwest  of,  west  sfde  of  road,  iron  post  stamped 

"  403    Y  " . 403.  621 

Fortuna,  north  west  corner  post  offlce ;  iron  ixjst  staniiJed  "  746  Y  "__  746. 696 

Fortuna,  6  nilles  west  of;  Iron  post  stamped  "433  Y" 434.304 

Fortuna,  11  mfles  west  of;  Iron  iwst  stamped  "299  Y" 300.178 

Fortuna  eoutliwett  8  milea  (sinfle-ipur  llne). 

Fortuna,  5  miles  soutbwest  of ;  Iron  post  stamped  **  509  Y  " 509.  868 

Fortuna,  8  miles  soutliwest  of;  iron  post  stamped  "432  Y" 432.723 

Oila  Oity  northweit  alonf  road  and  trail  to  point  near  Lairnna. 

Gila  City.  C.2  mlle/i  northw^est  of,  soutliwest  side  of  trail  at  summit 
of  pass  between  Gila  and  CJolorado  Rivers;  iron  post  stamped 
"  307    Y  " 307.  781) 

I^gima,  0.5  uiile  south  of,  east  side  of  road  at  point  of  blll;  iron 

post  stamped   "152  Y" 152.436 

Near  Laguna  north  to  Gaitle  Dome  Landinf . 

Laguna,  4.5  miles  northeast  of,  west  side  of  road ;  iron  post  stamped 

"  150    Y  " 150. 482 

I^guna,  9.3  miles  nortbeast  of,  at  i)oint  of  low  bill,  west  side  of  road; 
iron  post  stamped  "173  Y" 173.290 

Castle  Dome  Landlng,  Arizona  side  of  river  bank,  soutb  of  foot  of 
bluflf;  iron  post  stamped  "170  Y '* 170.575 

PIOAOHO  aUADBAKQLE. 

Castle  Dome  northweat  to  Picaeho,  Cal. 

Castle  Dome  Landlng,  6  miles  nortbwest  of,  15  feet  west  of  road; 
iron  post  stamped  "175  Y" 175.755 

Point  oppoaite  Plcacho,  Cal.,  north  along  road  to  Triffo,  Wash. 

Mexican  smelter,  near,  500  feet  east  of  river,  25  feet  east  of  wagon 
road,  at  base  of  mountaln ;  iron  post  stamped  "  189  Y  " 190. 258 

East  side  of  wagon  road,  at  soutb  end  of  canyon,  and  beginning  of 
long  flat.  In  solid  roclc;  brouze  tablet  stamped  "213  Y  " 214.326 

"  Pilot  Rock,"  0.5  mile  soutb  of,  300  feet  east  of  river,  15  feet  east  of 
wagon  road,  at  base  of  decayed  rock  mountain;  bronze  tablet 
stami)ed  "211  Y" 212.449 

Adobe  bouse,  0.5  mile  soutb  of,  500  feet  east  of  river,  east  side  of 
wagon  road;  iron  iJOSt  stamped  "244  Y" 244.740 
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Mrs.  Hart*B  ranch,  2.5  iniles  north  of,  on  west  side  of  wagon  road,  in       Feet. 

mesquite  bruah;  iron  ix>st  stamped  "215  Y" 215.647 

Seeley  ranch,  4  mlles  east  of  river,  on  west  aide  of  wagon  road;. 

Iron  post  stamped  "226  Y" 226.530 

Male  Wash,  on  low  niesa  at  north,  end.  of ,  500  feet  east  of  rlver,  500 

feet  north   of  triangulation  Station,  on  Arizona  side;   iron  post 

stamped  "  252  Y  " 252. 132 

North  side  of  Trigo  Wash,  500  feet  northeast  of  river,  in  large  mes- 

quite  trank ;  bronze  tablet  stamped  "  258  Y  " 258. 501 

EEBEVBERG    SPECIAL    aXTADBAHOLE. 
Trigo  Waih  north  to  Ehrsnbarg. 

Ehrenberg,  5  miles  sooth  of,  on  sand  mesa,  south  of  triangulation 
Station;  bronze  tablet  stamped  "286  Y" 286.518 

Ehrenberg,  opposite  post  offlce,  125  feet  west  of  S.  M.  Wllson's 
Store,  100  feet  east  of  river  landing ;  iron  post  stamiied  "  274  Y  "__      274. 828 

Elir«Bberg'  north  »long  road  to  flnt  water  Station  oonth  of  Parkor. 

ESirenberg,  3  miles  north  of,  on  north  end  of  mesa;  iron  post 
8tami)ed  **  295  Y  " 296. 015 

La  Pas,  3  miles  north  of,  0.3  mile  west  of  »ind  hüls,  on  east  side  of 
Ehrenberg  Road;  iron  post  stamped  "286  Y  " 286.  722 

La  Pas,  7  miles  north  of,  east  side  of  Ehrenberg  Road,  top  of  divide, 
0.5  mile  west  of  sand  hüls;  iron  post  stamped  "317  Y  " 317.035 

La  Pas,  12  miles  north  of,  3  miles  east  of  Colorado  River  at  base  of 
projection  of  mountain  at  south  end  of  sand  flat,  in  rock;  bronze 
tablet  stamped  "311  Y" 311.449 

.La  Pas,  18  miles  north  of,  west  side  of  Ehrenberg  Road,  north  end  of 
long  oi>en  sand  flat,  0.2  mile  west  of  sand  hills ;  iron  i)o8t  stamped 
"  319  Y  " 320.  268 

Parker,  11  miles  south  of,  0.1  mile  north  of  the  first  water  Station 
sonth  of  Parker,  west  side  of  Ehrenberg  Road,  beside  mesquite 
tree;  iron  post  stamped  "325  Y'^-^.  __..::__-_ J___ 326.449 

Ehrenborg  northoast  to  Halfway  Well. 

Ehrenberg,  8  miles  northeast  of,  at  low  hiU  point,  15  feet  south 
of  road;  iron  i)ost  stamped  "747  Y" 747.964 

Ehrenberg,  11.1  miles  northeast  of,  40  feet  south  of  Halfway  Well, 
on  road  to  Tysons;  iron  post  stamped  "  1004  Y  " 1, 004. 914 

Ehrenberg  aoutheait  6  miles  (slngle-spnr  line). 

Ehrenberg,  4.9  miles  southeast  of,  12  feet  north  of  road;  iron  post 
stamped  "  619  Y  " 619. 926 

aVABTZSITE  AHB  CASTLE  DOME  aT7ADBAN6LE8. 
Halfway  Well  east  to  Qnartsite,  thence  sonth  to  Weaver  Pass. 


• 


Quartzsite,  Quartzsite  Mining  &  Smelting  Co.  störe,  northwest  corner 
of  fenee  in  front  of  störe;  iron  post  stamped  "  871  Y  " 872. 197 

Quartzsite  Mining  &  Smelter  Co.  störe,  6.25  miles  south  of,  50  feet  east 
of  road,  on  gravel  mesa ;  iron  post  stamped  "  1025  Y  " 1, 024. 600 
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Quartz8ite  Min  lug  &  Smelter  Co.  störe,  11.38  mlles  sonth  of,  900  feet 

Bouth  of  wash,  20  feet  west  of,  jiinction  of  Yuma  and  King  of       Feet. 
ArisBona  .mlne  roads ;  Iron  poet  stamped  "  1125  Y  " 1, 125. 639 

Weaver   Pass   summit,   20   feet   west   of.road;    iron   post  stamped 

"  1304   Y  " 1, 305. 055 

PASKEB  aXTADSAVOLE. 

Watar   itation   north   to   Parker,    theaoe   northeaat   to   Bill   Winiama   Fork, 
theaoe  northweat  to  point  near  liTorpool  Landing. 

Pnrker,  5  miles  soiith  of,  on  west  slde  of  Ehrenberg  Road;  iron  post 

stamped  "344  Y" 1 345.264 

Parker,  300  feet  soutbwest  of  agency  bullding;  Iron  post  stamped 

"  352  Y  " 352.  834 

Parker,  2.5  niiles  north  of,  0.5  mile  east  of  river,  on  wagon  road  run- 
nlng  to  Parker;  Iron  post  stamped  "424  Y" 424.939 

Empire  Fiat,  1  mlle  south  of  north  end  of,  300  feet  west  of  trail ;  iron 
post  stamped  "376  Y" 376.293 

Empire  Flnt,  2.5  mlles  north  of,  0.75  mlle  south  of  big  wash,  75  feet 

east  of  rlver,  in  ledge  of  rock ;  bronze  tablet  stamped  "  378  Y  "__-  378. 179 
Bill  Williams  Fork,  1,000  feet  north  of,  500  feet  east  of  river,  in  rock; 

bronze  tablet  stamped  "391  Y" 391.469 

Bin  Williams  Fork,  at  north  end  of  second  flat,  5.2  miles  north  of, 

300  feet  east  of  river,  on  trail ;  alumlnum  tablet  stamped  "  406  Y  "_  406. 376 
Bill  Williams  Fork,  9  miles  north  of,  at  flat,  2.5  mlles' long  and  0.1 

mile  east  of  rlvor,  near  dry  stream;  on  trail  at  south  end  of  flat; 

bronze  tablet  stamped  "405  Y" 405.181 

Triangulation  Signal.  0.5  mlle  northeast  of,  200  feet  west  of  river,  on 

California  sido.  in  le<ige  of  rock;  bronze  tablet  stamped  "417  Y"_  417.619 
Pittsburg  Landlng,  at  sharp  bond  in  river,  500  fe^t  east  of  river, 

in  rock  on  top  of  sniall  bill ;  bronze  tablet  stamped  "  439  Y  " 439. 704 

Liverpool  Landlng,  about  1  mile  northeast  of,  1  mile  east  of  Colorado 

River.  50  feet  east  of  highwater  trail,  on  top  of  mesa ;  bronze  tablet 

stamijed  "  441  Y  " 441. 331 

KEEDLES  SPECIAL  aTTADRAKGLE. 
Liverpool  Landlng  north  to  Meilen. 

Meilen,  15  miles  south  of,  in  sand  flat  0.5  mlle  wlde  surrounded  by 
Saud  hüls,  Signal  flag  Stands  on  top  of  sand  hüls  100  feet  north- 
west;  iron  post  stami^ed  "428  Y" 428.213 

Meilen,  5  miles  south  of,  15  feet  northeast  of  Colorado  River,  in  large 
ledge  of  rock,  projectlng  from  side  of  high  hill;  bronze  tablet 
stamped   "465   Y" 465.781 

Meilen,  east  end  of  bridge  over  Colorado  River,  south  abutment; 
bronze  tablet  stamped  "504  Y  1902"  (Coast  and  Geodetic  Survey, 
1909,  unadjusted  elevation,  504.211) 504.662 

Meilen  east  along  Atohiion,  Topeka  tt  Banta  Fe  Ry.  to  Franoonüu 

Meilen,  7  miles  east  of,  north  slde  of  track,  75  feet  north  of  Station 
board  at  Powell;  iron  i)Ost  stamped  "762  Y" 762.968 

Franconia,  north  side  of  track,  30  feet  south  of  section  house;  Iron 
post  stamped  "1101  Y"  (Coast  and  Geodetic  Survey,  1909,  unad- 
justed elevation.  1.100.244) 1,101.985 
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MaUoi  Borth  mXong  road  to  8p«an  Lak«,  thaiio«  WMt  to  VeadlM,  Oal. 

Powell  I^ke,  0.4  mlle  west  of  lake  and  1  mile  north  of  south  end, 
50  feet  east  of  road,  200  feet  south  of  road  fork  west;  fron  post       Peet. 
stamped   "  444  " 451. 671 

Needlee,  4.5  niiles  east  of,  0.25  mlle  north  of  Rosenburg  raneb,  at 
wlndmül,  0.25  foot  north  west  of  slgnboard  on  old  tie  In  open  flat, 
about  1.75  niiles  south  of  Mesa ;  Iron  post  stamped  '*  453  " 460. 552 

VMdlas,  Oal.,  north  alonr  oouiity  road  in  Ariiona  to  Fort  Kohave. 

Xeedles,  1  mile  east  of,  on  east  side  of  Colorado  River,  17  feet  north 
from  fence  of  W.  J.  Sweeney*s  house,  116  feet  east  of  front  of 
hoose;  iron  post  stamped  "463  Y  1903" 463.697 

Xeedles,  6  mlles  north  of,  on  east  side  of  road  leading  to  Fort 
Mohave;  iron  post  stamped  "467  Y" 467.857 

Needles,  11  xnlles  north  of,  on  west  side  of  road  leading  to  Fort 
Mohave;  iron  post  stamped  "479  Y" 479.932 

OAXP  XOHAYE  aVADRAHGLE. 
At  Vort  lloliave. 

Fort  Mohave,  in  grounds  of  Indian  trainlng  school,  5  feet  east  of 
flagstaff  on  drill  ground ;  iron  post  stamped  "  540  Y  " 540. 735 

Camp  XohaTe  Quadrangle. 

HORAYS  COÜHTT. 

The  elevations  in  the  foUowing  list  are  based  on  an  iron  post' 
stamped  ^*  Y  540,"  set  5feet  east  of  the  flagstaff  on  the  drill  ground  at 
the  Fort  Mohave  Indian  Training  School.  Its  elevation  is  540.735 
feet. 

The  leveling  from  Fort  Mohave  to  BuUs  Head  dam  site  was  done 
by  C.  R.  Oldberg  and  af  terwards  checked  by  Goyne  Drummond,  both 
of  the  Reclamation  Service. 

The  leveling  from  BuUs  Head  dam  site  to  the  head  of  Cottonwood 
Valley  and  retum  was  done  by  Goyne  Drummond.  The  circuit  was 
closed  at  BuUs  Head. 

OAMP  MOHAVE  aTrADBAHOLS. 
Fort  XoliaT«  north  to  a  polnt  SS  mlles  from  BvUi  Read  dam  ilte. 

BuUs  Head  Road,  1  mlJe  sonth  of  Hardyville,  in  cairn  of  rocks  on  enst       Feet. 

of  road;  iron  post  stamped  "Y  538'' 538.5 

Bulla  Head  Road,  at  Junction  of  sheep  trall  and  Kingman  Road,  50 

feet  from  ruins  of  adobe  bouse;  Iron  post  stami)ed  ''  Y  522  ** 522. 3 

Bulla  Head  dam  site,  at  Arizona  bank  of  gaging  Station,  in  wall 

rock;  bronze  tablet  stamped  "Y  531" 531.3 

BullB  Head  Dam  site,  at  upper  dam  site.  on  Arizona  bank,  in  wall 

rock;  copper  tablet  marked  "Y  514" 515.2 

Bnlls  Head,  2.5  iniles  nortb  of ;  00  feet  wc8t  of  Pyramld  Rock,  in  rock 

ledge;  bronze  tablet  stamped  "Y  555" 556.1 
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Bulla  Read,  6  miles  north  of,  2  feet  west  of  trail,  on  rock  2  by  2  feet ;        Feet. 

bronze  tablet  marked  "  Y  547  " 548. 1 

Bulls  Iletid,  9  miles  north  of,  10  feet  east  of  trail,  in  rock  by  calm  of 

stoneB;  bronze  tablet  marked  "Y  556" 557.1 

Bulls  Head,  13.5  mlles  north  of,  400  feet  east  of  Colorado  River,  In 

rock  2  by  2  feet,  on  gravel  bank ;  bronze  tablet  stamped  **  Y  576  " 577.  5 

Bulls  Head,  16.6  miles  north  of,  1  mile  east  of  house  on  Island,  in 

black  rock ;  bronze  tablet  stamped  "  Y  584  " 584. 9 

Bulls  Head,  23.3  miles  north  of,  5  miles  northeast  of  Quartette  stamp 

mlU,  in  rocky  point ;  bronze  tablet  stamped  "  Y  561 " 561. 9 
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RESÜLTS  OF  SPIRIT  LEVEUNG  IN  NEW  taiCO,  1902  TO 

1909,  INCLUSIVE. 


1« 


R.  B.  Marshaix,  Chief  Geographer. 


••  • 


INTRODTJCTION. 

Scope  of  the  work. — ^All  results  of  spirit  leveling  in  New  Mexico 
by  the  United  States  Geolc^cal  Survey  are  included  in  this  report, 
arranged  by  quadrangles.  All  elevations  are  based  on  preliminary 
heights  of  bench  marks  along  the  precise-level  line  of  the  Coast  and 
Geodetic  Survey  from  San  Diego,  Cal.,  via  Meilen  and  Flagstaff, 
Ariz»,  to  Albuquerque,  N.  Mex.,  and  on  the  precise  line  of  the  United 
States  Geological  Survey  from  the  Arizona-New  Mexico  boundary 
line  via  Rincon  and  Albuquerque  to  Cuba,  N.  Mex. 

PeraonneL — ^The  field  work  from  1902  to  1906,  inclusive,  ttos  done 
under  E.  M.  Douglas,  geographer,  and  the  later  work  under  E.  C. 
Bamard,  geographer,  under  the  general  direction  of  R.  B.  Marshall, 
Chief  geographer.  The  names  of  the  various  levelmen  are  given 
in  the  introduction  to  each  list.  The  office  work  of  computation,  ad- 
justnoient,  and  preparation  of  lists  was  done  mainly  by  S.  S.  Gannett, 
geographer,  and  D.  H.  Baldwin,  topographer,  and  since  1907  under 
the  general  direction  of  E.  M.  Douglas,  geographer. 

Cktssißcotion. — ^The  elevations  are  classified  as  precise  or  primary 
according  to  the  methods  employed  in  their  determination.  For 
precise-level  lines  Instruments  and  rods  of  the  highest  grade  are  used ; 
each  line  is  run  both  forward  and  backward,  and  every  precaution 
is  taken  to  guard  against  error.  The  allowable  divergence  between 
the  forward  and  the  backward  lines  in  feet  is  represented  by  the 
formula  0.017VD,  in  which  D  is  the  distance  in  miles  between  bench 
marks.  For  primary  lines  Standard  Y  levels  are  used ;  lines  are  run 
in  circuits  or  are  closed  on  precise  lines,  with  an  allowable  closing 
error  in  feet  represented  by  0.05  Vl5,  in  which  D  is  the  length  of  the 
circuit  in  miles,  sufBcient  care  being  given  to  the  work  to  maintain 
this  Standard.  For  levels  of  both  classes  careful  office  adjustments 
are  made,  the  small  outstanding  errors  being  distributed  over  the 

lines. 
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Bench  marka, — ^The  standaFd«.bench  marks  are  of  two  fonns.  The 
first  form  is  a  circular  br<Mize'or  aluminum  table!  (<7  and  £*,  PI.  I), 
3i  inches  in  diameter.aric^'bne-quarter  inch  thick,  having  a  3-inch 
stem,  which  is  cement^c}  in  a  drill  hole  in  solid  rock  in  the  wall  of 
some  public  bi^ldiiig,  a  bridge  abutment,  or  other  substantial 
masonry  strif^ure:  •'  The  second  form  (/^,  PI.  I) ,  used  where  masonry 
or  rock  i^.Yjotravailable,  consists  of  a  hollow  wrought-iron  post  3J 
inches  iq'tjt>ter  diameter  and  4  feet  in  length.  The  bottom  is  spread 
out  *iQ  a  width  of  10  inches  in  order  to  give  a  firm  bearing  on  the 
.e4HV  A  bronze  cap  is  riveted  over  the  top  of  the  post,  which  is 
^efr  äbout  3  feet  in  the  ground.  A  third  style  of  bench  mark  with 
abbreviated  lettering  {B  and  Z>,  PL  I)  is  used  for  unimportant 
points.  This  consists  of  a  special  copper  nail  1^  inches  in  length 
driven  through  a  copper  washer  seven-eighths  inch  in  diameter.  The 
tablets,as  well  as  the  caps  on  the  iron  posts,are  appropriately  lettered, 
and  Cooperation  by  States  is  indicated  by  the  addition  of  the  State 
name  (ö^,  PL  I). 

ITie  numbers  staniped  on  the  bench  marks  described  in  the  foUow- 
ing  pages  represent  the  elevations  to  the  nearest  foot,  as  determined 
by  the  levelman.  These  numbers  are  stamped  with  ^-inch  steel  dies 
on  the  tablets  er  post  caps,  to  the  left  of  the  word  "  feet."  The  ofBce 
adjustment  of  the  notes  and  the  reduction  to  mean  sea-level  datum 
may  so  change  some  of  the  figures  that  the  original  markings  are  1  or 
2  feet  in  error.  It  is  assumed  that  engineers  and  othelrs  who  have 
occasion  to  use  the  bench-mark  elevations  will  apply  to  the  Director 
of  the  United  States  Geological  Survey,  at  Washington,  D.  C,  for 
the  adjusted  values,  and  will  use  the  markings  as  identification 
numbers  only. 

Datum. — All  United  States  Geological  Survey  elevations  are  re- 
ferred  to  mean  sea  level,  which  is  the  level  that  the  sea  would  assume 
if  the  influence  of  tides  and  winds  were  eliminated.  This  level  is 
not  the  elevation  determined  from  the  mean  of  the  highest  and  the 
lowest  tides,  nor  is  it  the  half  sum  of  the  meun  of  all  the  high  tides 
and  the  mean  of  all  the  low  tides,  which  is  called  the  half-tide  level. 
Mean  sea  level  is  the  average  height  of  the  water j  all  stages  of  the  tide 
heing  considered.  It  is  determined  from  observations  made  by  means 
of  tidal  gages  placed  at  stations  where  local  conditions,  such  as  long, 
narrow  bays,  rivers,  and  like  features,  will  not  affect  the  height  of  the 
water.  To  obtain  even  approximately  correct  results  these  observa- 
tions must  extend  over  at  least  one  lunar  month,  and  if  accuracy  is 
desired  they  must  extend  over  several  years.  At  ocean  stations  the 
half-tide  level  and  the  mean  sea  level  usually  differ  but  little.  It  is 
assumed  that  there  is  no  difference  between  the  mean  sea  level  as 
determined  from  observations  in  the  Atlantic  Ocean,  the  Gulf  of 
Mexico,  or  the  Pacific  Ocean. 
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The  oonnection  with  tidal  stations  for  bench  marks  in  certain  areas 
that  lie  at  some  distance  from  the  seacoast  is  still  uncertain,  and  this 
fact  is  indicated  by  the  addition  of  a  letter  or  word  to  the  right  of 
the  word  ''  Datum  "  on  tablets  or  posts.  For  such  areas  corrections 
for  published  results  will  be  made  from  time  to  time  as  the  precise- 
level  lines  of  the  United  States  Geological  Survey  or  other  Govern- 
ment Organization»  are  extended. 

Topographie  maps. — ^Maps  of  the  foUowing  quadrangles  whoUy  or 
partly  in  New  Mexico  have  been  published  by  the  United  States 
Geological  Survey  up  to  May  1,  1911.  They  may  be  obtained, 
except  as  noted,  for  5  cents  each  or  $3  a  hundred,  on  application  to  the 
Director  of  the  Survey  at  Washington,  D.  C. 
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PRECI8E  liEVELING. 

Albuquerque,  Engle,  Las  Cruoes,  Lajoya,  Los  Lunas,  Rinoon,  San  Marcial, 

Socorro,  and  Touueo  Quadrangles. 

BBBHALILLO,   DONA   ANA,   SIERRA,   80C0BB0,  AND  YALENGU  GOÜNTIKS. 

The  foUowing  are  the  results  for  the  New  Mexico  portion  of  a  pre- 
cise  level  line  run  in  1905  by  M.  S.  Bright  along  the  Atchison,  Topeka 
&  Santa  Fe  Railway  from  Albuquerque,  N.  Mex.,  south  to  El  Paso, 
Tex.  The  elevations  are  in  accord  with  the  height  of  a  bench  mark 
at  Rincon  determined  by  precise  leveling  from  Yuma,  and  adjusted  to 
the  preliminary  heights  of  bench  marks  near  Albuquerque  determined 
by  the  precise  level  line  of  the  Coast  and  Geodetic  Survey  in  1909.  By 
applying  the  orthometric  correction  to  the  elevations  between  Eincon 
and  Albuquerque,  a  close  agreement  was  obtained  with  the  Coast  and 
Geodetic  Survey  preliminary  elevations  near  Albuquerque. 

ALBTraTTERainS  quadravole. 

Alta^uerqu«  south  aIod^  Atohison,  Topeka  ft  Santa  Fe  Ry.  to  San  Xaroial 

(portion  of  line). 

Albuquerque,  comer  of  Railroad  Avenue  and  First  Street,  at  north- 
weBt  Corner  of  Alvarado  Hotel   grounds,   in  cement;   iron   post      Feet. 
(Coast  and  Geodetic  Survey,  unadJuRted  value  1010) 4,952.241 
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Feet. 

Albuquerque,  In  front  of  Station ;  top  of  rail 4, 952. 9 

Albuquerque,  southwest  corner  of  Coal  and  Second  Streets»  90  feet 
west  of  west  end  of  vladuct  over  Atchison,  Topeka  &  Santa  Fe 
Ry.  tracks,  set  in  cement;  iron  post  (Coast  and  Geodetic  Surrey 
unadjusted  value  1910) 4,949.904 

Albnquerque,  southeast  corner  of  foundntlon  of  first  pier  west  of 
main  Ilne  of  Atchison,  Topeka  &  Santa  Fe  Ry.  under  soutfa  aide 
of  viaduct;  cross 4,952.72 

Albuquerque,  3.2  miles  south  of,  60  feet  west  of  track,  at  third  tele- 
graph  pole  north  of  gate;  irou  post  (Coast  and  Geodetic  Survey, 
unadjusted  value  1910) 4,930.488 

LOS  LTTKAS  aTTADEAHOLE. 

Albaanerqn«  Muth  alonr  Atohlion,  Topeka  ft  Santa  Fe  Ey.  to  San  Xaroial 

(portlon  of  line). 

Albuquerque,  6.3  miles  south  of,  900  feet  south  of  milepost  909,  55 
feet  east  of  tracks,  18  feet  south  of  gate;  Iron  post  (Ck)ast  and  Geo- 
detic Survey,  unadjusted  value  1910) 4,927.064 

Barr,  In  front  of  si^board;  top  of  rail 4,911.7 

Isleta,  8  miles  north  of,  west  of  track,  100  feet  nortliwest  of  mile- 
post 912,  at  southeast  conier  of  tool  house;  top  of  holt 4,901.31 

Isleta,  3  miles  north  of,  450  feet  north  of  milepost  912,  600  feet 
north  of  section  house,  100  feet  east  of  track;  iron  post  (Coast  and 
Geodetic  Survey,  imadjusted  value  1910) 4,903.010 

Isleta,  2  miles  north  of,  on  north  pier  of  bridge  over  Rio  Grande 
River  east  of  track;  chiseled  Square 1 4,900.72 

Isleta,  in  front  of  Station;  top  of  rail 4,896.3 

Isleta,  0.2  mile  southwest  of  Station,  50  feet  west  of  El  Paso  line 
track,  200  feet  east  of  transcontinental  line  track,  5  feet  north  of 
stone  post,  in  cement;  iron  post  (Coast  and  Geodetic  Survey,  unad- 
justed value  1910) 4,890.036 

Isleta,  2  miles  south  of,  5(X)  feet  south  of  milepost  917,  on  south- 
west cap  of  bridge  823;  top  of  holt 4,871.44 

Isleta,  3.5  miles  south  of,  1(X)  feet  north  of  road  crosslng,  50  feet 
west  of  track;  iron  post 4,869.532 

Los  Lunas,  700  feet  north  of  Station,  (K)  feet  west  of  track  at  road 
crosslng,  at  northeast  corner  of  Solomon  Lunas's  yard  fence; 
iron   post 4,  851. 396 

Los  Lunas,  In  front  of  Station ;  top  of  rail 4,  851.  8 

Los  Lunas,  3  miles  south  of,  50  feet  east  of  track,  10  feet  north  of 
gate;  iron  post 4,832.960 

Los  Lunas,  5.7  miles  south  of,  45  feet  west  of  track,  at  road  cross- 
lng;  iron  post 4,821.117 

Belen,  1.2  miles  north  of,  50  feet  east  of  track  at  road  crosslng;  iron 
post 4,  808, 271 

Belen,  in  front  of  Station;  top  of  rail 4,804.0 

Belen,  1.7  miles  south  of,  50  feet  west  of  Junctlon  with  Belen  cut- 
oif,  260  feet  south  of  milepost  934;  iron  post 4,793.130 

Belen,  4.8  miles  soutfa  of,  220  feet  south  of  milepost  937,  50  feet 
west  of  track,  8  feet  north  of  gate;  iron  post 4,793.673 
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LAJOTA  QTTADBAirOLE. 

lIVitMrqva  tonfli  aloag  AtdhlMn,  Topeka  *  Santa  Fe  B7.  to  Bau  Vaxolal 

(portioii  of  lina). 

Sablnal,   1.5    miles   north   of,   300   feet  north   of   Valencla>Sooorro      Feet 

Goonty  line,  50  feet  west  of  track,  12  feet  north  of  gate ;  iron  post.  4, 768.  757 

Sablnal,  In  front  of  Signboard ;  top  of  rail 4, 761. 7 

Sablnal,  0.5  mile  south  of,  400  feet  south  of  milepost  943,  45  feet 

west  of  track,  6  feet  north  of  gate;  Iron  post 4,761.294 

Sablnal,  3.5  mlles  south  of,  500  feet  south  of  milepost  946,  50  feet 

west  of  track,  7  feet  south  of  gate;  Iron  post 4,741.941 

Sablnal,  6.5  miles  south  of,  300  feet  south  of  milepost  949,  50  feet 

east  of  road  crossing  at  fenoe  corner ;  Iron  post 4, 739. 189 

Lajoya,  1.5  miles.  north  of,  3  feet  west  of  miletK>&t  952,  50  feet  east 

of  track;   iron  post 4,718.800 

Tjijoya,  üi  front  of  Station ;  top  of  rail 4, 713. 0 

Lajoya,  4.7  miles  south  of,  50  feet  west  of  track,  at  fence  line ;  iron 

post 4, 689. 864 

AlamiUo,  4.2  miles  north  of,  180  feet  west  of  brldge  886,  60  feet  north 

of  track;  iron  post » 4,697.298 

Alamillo,  3.5  miles  north  of,  north  end  of  steel  brldge  889,  8  feet  east 

of  track,  at  corner  of  retalning  wall;  aluminum  tablet 4, 694. 598 

Alamillo,  1.8  miles  north  of,  at  north  end  of  west  guardrail  of  brldge 

Ö89-A;  top  of  bolt 4,670.91 

BOOOBBO  aXTADRAVOLE. 

Altaqaarque  ■oath  aloag  AtoUioa,  Top«ka  h  Santa  Fe  By.  to  San  Xaroial 

(portlon  of  line). 

Alamillo,  in  front  of  signbonrd;  top  of  rail 4,664.0 

Alamillo,  60  feet  south  of  milepost  965,  at  northeast  corner  of  fence 

at  section  house;  iron  post 4,652.029 

Alamillo,  2.1  miles  south  of,  north  end  of  west  guardrail  of  brldge 

"898-A";  top  of  bolt 4,649.0 

Alamillo,  3.7  miles  south  of,  50  feet  east  of  track,  at  dlke;  iron  i)08t..  4, 633. 630 

Lemltar,  in  front  of  Signboard ;  top  of  rail 4, 624. 3 

Socorro,  1.5  miles  north  of,  800  feet  north  of  milepost  976,  50  feet 

west  of  track ;  iron  post 4, 596. 585 

Socorro,  in  front  of  Station ;  top  of  rail 4,  587. 35 

Socorro,  in  front  of  Windsor  Hotel,  in  line  with  curb;  iron  post 4,  592. 300 

Socorro,  2.5  mlles  south  of,  100  feet  north  of  milepost  980,  50  feet 

west  of  track,  in  fence  corner ;  iron  post  stamped  "  SOCR  4568  "»_  4, 573.  252 

SAV  KABOIAL  aüADRANOLE. 

AlVaqvarqva  Mntli  along  Atohiion,  Topeka  k  Santa  Fe  Ry.   to  San  Haroial 

(portlon  of  line). 

Socorro,  5.5  miles  south  of,  1,000  feet  south  of  milepost  983,  60  feet 
west  of  track,  125  feet  east  of  adobe  house,  3  feet  north  of  gate; 
iron  post 1 4, 565. 034 

Socorro,  8.7  miles  south  of,  1,300  feet  south  of  milepost  986,  50  feet 
west  of  track,  2  feet  north  of  gate;  iron  post 4, 547. 490 
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San  Antonio,  In  front  of  Station ;  top  of  rail 4, 544. 5 

San  Antonio,  150  feet  west  of  traclc,  6  feet  south  of  southeast  comer 
of  Solomon  B.  Cbavez^s  house;  iron  poBt 4,538.585 

San  Antonio,  2.5  miles  south  of,  27  feet  west  of  track,  at  north  end  of 
base  line,  15  feet  north  of  Signal ;  iron  post 4, 531. 846 

San  Antonio,  6  miles  south  of,  60  feet  west  of  track,  4  feet  south  of 
milepost  994;  iron  post 4,508.480 

Elmendorf;  top  of  rail 4,507.7 

Elmendorf,  1.4  miles  south  of,  in  cem^it  under  slgnal  at  south  end 
of  base  line;  iron  post 4,497.784 

San  Marcial,  6  miles  north  of,  in  north  end  of  west  guardrail  of 
bridge  938;  top  of  holt 4,491.95 

San  Marcial,  5  miles  north  of,  300  feet  south  of  milepost  1000,  50 
feet  west  of  track,  at  wire  fence;  iron  post 4,488.400 

San  Marcial,  2.2  miles  north  of,  1,300  feet  north  of  milepost  1003,  50 
feet  west  of  track,  2  feet  north  of  gate;  Iron  post 4,471.536 

San  Marcial,  In  front  of  Station;  top  of  rail 4,459.1 

San  Marcial,  northwest  comer  of  railroad  park,  3  feet  west  of  north- 
west  gate,  set  in  cement;  iron  post 4,457.686 

San  Marcial,  northwest  comer  of  railroad  park,  3  feet  west  of  north- 
west gate,  set  in  cement;  aluminum  tablet 4,457.008 

San  Marcial,  0.75  mile  south  of,  north  end  of  railroad  bridge  over  Rio 
Grande  River,  4  feet  east  of  rail,  in  coping  stone ;  aluminum  tablet 
stamped  "  107  " 4, 462. 130 

San  Marcial,  4  miles  south  of,  east  of  track,  60  feet  east  of  road  Cross- 
ing, 10  feet  north  of  wagon  road ;  iron  post  stamped  "  110  " 4, 498. 640 

Pope,  30  feet  east  of  main  line,  in  line  with  telegraph  poles;  Iron 
post  stamped  "113" 4,581.064 

Pope,  in  front  of  signboard ;  top  of  rail 4, 589. 6 

EKOLE  QUADBAVOLE. 

San  Xaroial  lovtli  along  AtohiMn,  Topeka  h  Santa  Fe  Sy.  to  Rlnooii  (portioa 

of  line.) 

Pope,  2.5  miles  south  of,  south  of  telegraph  pole,  north  of  milepost 
1015,  40  feet  west  of  track,  in  line  with  telegraph  poles;  iron  post 
stami)ed  "  116  *» 4,642. 539 

Pope,  5.75  miles  south  of,  one  telegraph  pole  south  of  milepost  1018, 
50  feet  west  of  track,  in  line  with  telegraph  poles;  iron  post 
stami)ed  "  119  " 4, 720. 000 

Lava,  0.25  mile  north  of  Station,  700  feet  south  of  milepost  1021,  50 
feet  east  of  track,  in  line  with  telegraph  iK)les;  iron  post  stamped 
"  122  " - 4,  720.  850 

Lava,  in  front  of  Station;  top  of  rail 4.725.7 

I^ava,  0.5  mile  south  of  Station,  on  small  flat  surrounded  by  volcanic 
rock  and  lava,  14  rails  south  of  milepost  1022,  8  rails  north  of  polnt 
of  curve,  106  feet  west  of  track,  under  mound  of  volcanic  rock  flush 
with  ground,  in  cement;  iron  i>ost  stami)ed  "123" 4,710.766 

Lava,  3.5  miles  south  of,  45  feet  west  of  track,  5  feet  south  of  mile- 
post 1025;  iron  post  stamped  "126" 4,682.845 

Lava,  6.5  miles  south  of,  45  feet  west  of  track,  6  feet  south  of  mile- 
post 1028;  iron  post  stamped  "129" 4,650.965 
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Lara,  9JS  mlles  aoath  of,  45  feet  weet  of  track,  0  feet  south  of  mile-      Feet 
P08t  1031 ;  fron  post  Btamped  "  132  " 4, 724. 069 

Crocker,  in  front  of  slgnboard;  top  of  rall 4,730.0 

Crocker,  2  miles  south  of,  40  feet  west  of  track,  south  of  mile- 
poBt  1034 ;  iron  post  stamped  "  135  " 4, 785. 520 

Crocker,  5  miles  south  of,  40  feet  west  of  track,  6  feet  south  of  mile- 
post  1037 ;  Iren  post  stamped  "  138  " 4, 842. 820 

Crocker,  8  miles  south  of,  45  feet  west  of  track,  5  feet  south  of  mile- 
post  1040 ;   iron  post  stamped  "  141 " 4, 785. 490 

l^gle,  150  feet  north  of,  between  maiu  line  and  side  track  of  Atchi- 
son,  Topeka  &  Santa  Fe  Ry.;  iron  post  stamped  "4727."  (Set 
by  Reclamation  Service) , 4,768.507 

Eagle,  in  front  of  Station;  top  of  rail 4,769.7 

Engle,  3  miles  south  of,  45  feet  west  of  track,  5  feet  south  of  mile- 
post  1046;   iron  post  stamped  "147" 4,746.082 

Bngle,  6.25  miles  south  of,  0.25  mile  south  of  milepost  1(M9,  700  feet 
south  of  lake,  135  feet  south  of  cattle  guard,  55  feet  east  of  track, 
5  feet  south  of  telegraph  pole ;  iron  post  in  cement  stamped  "  150  "_  4, 6a3. 098 

Bügle,  6.25  miles  south  of  bench  150,  4  inches  west  of ;  aluminum 
tabtet  set   in  cement  stamped  "1501" 4,692.377 

Cutter,  In  front  of  signboard;  top  of  rail 4,710.0 

Cutter,  0.75  mile  south  of,  45  feet  west  of  track,  6  feet  south  of  mile- 
post 1052;  Iron  post  stamped  "153" 4,714.658 

Cutter,  3.75  mile  south  of,  45  feet  west  of  track,  5  feet  south  of  mile- 
post 1055;  iron  post  stamped  "156" 4,684.968 

BDrOOH  QÜABBAVOLB. 

8ta  Ifareial  sovili  alonf  Atohiioa,   Topeka  ft  Santa  Fe  Bailway  to  Rinoon 

(portion  of  line). 

Aleman,  in  front  of  signboard;  top  of  rail 4,667.8 

Aleman,  1.75  miles  south  of,  45  feet  west  of  track,  6  feet  north  of 

milepost  1058;  iron  post  stamped  "159" 4,642.644 

Aleman,  4.75  miles  south  of,  45  feet  west  of  track,  6  feet  north  of 

milepost  1061 ;  iron  post  stamped  "  162  " 4,  597. 430 

Upha^n,  in  front  of  Station ;  top  of  rail 4, 560. 0 

Upham,  0.75  mile  south  of.  45  feet  west  of  track,  6  feet  north  of 

milepost  1064;  iron  post  stami^ed  "165" 4.548.175 

^^pham,  3.75  miles  south  of,  45  feet  west  of  trnck.  5  feet  south  of 

milepost  1067;  iron  post  stamped  "168" 4,490.977 

^pham,  6.75  miles  south  of,  45  feet  west  of  track,  5  feet  north  of 

mllei>08t  1070;  iron  post  stamped  "171" 4,427.527 

Upham,  9.25  miles  south  of,  45  feet  west  of  track,  5  feet  south  of 

milepost  1073;  iron  post  stamped  "174" 4,361.990 

Qrama,  in  front  of  signboard ;  top  of  rail 4, 348. 0 

Grama,  2.25  miles  south  of,  175  feet  south  of  road  crossing,  70  feet 

west  of  track.  25  feet  west  of  milepost  1076;  iron  post  stamped 

- 177  " 4, 261. 091 

Hlncon,  0.75  mile  north  of.  at  north  end  of  bridge  1035.  5  feet  east 

of  rail,  In  concrete  abutment ;  aluminum  tablet  stamped  "  180  " 4, 107. 701 

Rincon,  in  front  of  Station;  top  of  rail 4,057.91 
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ElBOon  Mvth  «loBff  Atohlsoa,  Top«ka  ft  Saata  7e  Eallway  to  La  Taaa  (pottloa 

of  Uaa). 

Rincon,  at  northwest  oomer  of  Kingman  Street  and  Railroad  Avenue, 
10  feet  south  of  L.  F.  £lllott*8  storehouse  and  post  Office,  in  cement ;       Feet. 
Iron  post  stamped  "  283-B-1905  " 4. 062. 583 

Rincon,  east  side  of,  aluminum  tablet  in  cement ;  stamped  ^*  283i-B- 

1905  " s. 4. 061.  990 

Rincon,  3  miles  southeast  of,  midway  between  milepost  1082  and  1083, 
40  feet  Southwest  of  trade,  5  feet  west  of  gate,  on  fence  line;  iron 
post  stamped  "286-B-1905" 4,023.843 

Detroit,  in  front  of  Station;  top  of  rail 4,011.9 

TOHVOO  QVABBAVOLE. 

Eiaeoa  lonth  aloBf  Atohiioa,  Topeka  ft  Santa  Fe  Eailway  to  La  Taaa  (portioB 

of  line). 

Detroit,  0.5  mile  south  of,  45  feet  southwest  of  public  road  crossing, 
by  wire  fence,  about  300  feet  south  of  milepost  1086;  iron  post 
stamped  "290-8-1905" 4,011.212 

Tonuco,  in  front  of  slgnboard ;  top  of  rail 4, 002. 77 

Tonuco.  1.5  miles  south  of,  100  feet  east  of  traclL  at  foot  of  bluff, 

45  feet  east  of  milepost  1089 ;  iron  ix)st  stamped  "  293-B-1905  '* 3, 992. 251 

Tonuco,  4.Q  miles  south  of.  north  side  of  canyon,  45  feet  east  of  track, 
100  feet  east  of  river,  80  feet  northeast  of  bridge  55;  iron  post 
stamped  **  296-B-1905  " 3,988.292 

LAS  CEÜCES  aXTADBAHOLE. 

Bincon  lontb  alonr  Atohiion,  Topeka  h  Santa  Fe  Ballwaj  to  La  Tnna  (portlea 

of  line). 

Tonuco,  7.5  miles  south  of,  about  0.75  mile  north  of  Seiden,  100  feet 
east  of  track,  45  feet  east  of  mileix)st  1905,  by  wlre  fence;  iron 
lK)St  8tami)ed  **  299-B-1905  " 3,967.683 

Seiden,  in  front  of  signboard ;  top  of  rail 3, 966. 0 

Seiden,  1  mile  south  of,  about  1  mile  north  of  old  Fort  Seiden,  in 
rock  whlch  projects  about  40  feet  out  into  river;  aluminum  tablet 
stamped  "  3932  "  (Reclamation  Service  bench  mark) 3.971.858 

Seiden,  3.75  miles  south  of,  on  fence  line  midway  between  old  and 
new  railroad  grade  about  200  feet  north  of  the  intersection  of  the 
two  grades;  iron  post  stami)ed  "  ,303-B-1905  " , 3,955.934 

Stewart  ranch,  900  feet  south  of  house,  95  feet  northeast  of  public 
road  crossing,  5  feet  west  of  fence  corner,  on  west  side  of  wagon 
road;  iron  post  stamped  "306-B-1905" 3,968.736 

Stewart  ranch,  2.5  miles  south  of,  400  feet  south  of  milepost  1105,  40 
feet  west  of  road  crossing,  7  feet  south  of  gate,  on  fence  line ;  iron 
post  stamped  "309-B-1905" 3,931.313 

Dona  Ana,  in  front  of  Station ;  top  of  rail 3, 919. 89 

Dona  Ana,  1  mile  south  of,  about  500  feet  south  of  milepost  1108,  700 
feet  northeast  of  two-story  brick  house,  north  side  of  lane,  45  feet 
east  of  road  crossing,  6  feet  west  of  fence  corner ;  iron  post  stamped 
"  312-B^1905  '♦ 3, 912. 409 
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Dona  Ana,  4  mlles  south  of,  300  feet  nortli  of  milepoBt  1111,  45  feet 
east  of  Toad  crossing,  6  feet  north  of  fence  comer ;  iron  post  Btamped      Feet. 

-  315-B-1906  " 3, 890i  676 

Las  Crocea,  In  front  of  Station;  top  of  rall 3,884.99 

Las  Cruces,  180  feet  south  of  Station,  15  feet  west  of  main  track,  12 

feet  north  of  water  tank.  In  center  of  drlveway ;  iron  post  stamped 

"3855"  (set  by  Reclamatlon  Service) 3,896.176 

Las  Crnces,  130  feet  southwest  of  Dona  Ana  County  courthouse,  30 

feet  east  of  fence  comer ;  iron  post  stamped  "  3855  "  (set  by  Recla- 

znatlon  Service) 3, 895. 263 

Las  Cruces,  City  Park,  5  feet  west  of  southeast  comer  of  entrance, 

set  in  cement;  Iron  post  stamped  "  31&-B-1905 '* 3,893.034 

Mesilla  Park,  In  front  of  Station;  top  of  rail 3,877.422 

MesiUa  Park,  450  feet  south  of  Station,  midway  between  main  track 

and  aide  track;  iron  post  stamped  "3837" 3,877.304 

Mesilla  Park,  2.75  miles  south  of,  200  feet  southeast  of  milepost  1118, 

45  feet  west  of  road  crossing,  4  feet  east  of  fence  comer ;  iron  post 

stamped  "323-B-1905" 3,805.300 

MesiUa  Park,  4.75  miles  south  of,  40  feet  east  of  track,  10  feet  north- 

west  of  milepost  1120;  iron  post  stamped  "  3813  " 3, 853. 404 

Mesilla  Park,  7.75  miles  south  of,  60  feet  east  of  track,  15  feet  east 

of  mUepost  1123;  iron  post  stamped  "  328-B-1905  " 3, 842.  539 

Mesquite,  In  front  of  Signboard;  top  of  rall 3,839.09 

Mesquite,  38  feet  east  of  main  line,  7  feet  north  of  milepost  1124; 

Iron  post  stamped  "  3794  " 3, 834. 547 

Mesquite,  3  miles  south  of,  100  feet  northeast  of  milepost  1127,  90 

feet  east  of  road  crossing,  6  feet  south  of  gate;  iron  post  stamped 

-  332-B-1905  " 3,  822.  785 

Vado,  In  front  of  Station ;  top  of  rail 3,  824.  Ol 

Yado,  100  feet  south  of  Station,  in  southeast  corner  of  foundation 

stone  under  water  tank;  alumlnum  tnblet  stamped  **3782" 3,822.720 

Berino,  0.25  mile  south  of  milepost  1131,  100  feet  east  of  main  line,  at 

west  end  of  lane,  6  feet  south  of  fence  comer;  iron  post  stamped 

"33^B-1906- 3,  801.986 

Beiino,  In  front  of  Signboard;  top  of  rall 3, 798.  21 

Berlno,  0.75  mile  south  of,  45  feet  east  of  track,  10  feet  north  of 

milepost  1132;  iron  post  stamped  "3760" 3,800.736 

Berlno,  3.26  miles  south  of,  100  feet  west  of  road  crossing,  6  feet  east 

of  fence  comer;  iron  post  stamped  "340-B-1905" 3,793.  577 

La  Tnna,  In  front  of  Signboard;  top  of  rail 3,793.79 

La  Tuna,  33  feet  west  of  main  line,  about  4  feet  north  of  line  between 

New  Mexico  and  Texas;  iron  post  stamped  "  3780  " 3, 791.  743 

Demlng,  Kinoon,  Separ,  and  Sllver  Clty  Quadrangles. 

DOHA  AHA,  CUAKT,  AND  LUNA  COÜNTIES. 

The  following  are  the  unadjusted  results  of  a  line  of  precise  levels 
along  the  Atchison,  Topeka  &  Santa  Fe  Railway  from  Rincon  west  to 
Deming,  thence  northwest  to  Silver  City.  The  elevations  are  based 
on  precise  leveling  of  1905,  1906,  and  1907,  from  Yuma,  Ariz.,  to 
Deming,  N.  Mex. 

The  leveling  was  done  in  1905  by  M.  S.  Bright. 
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SnrOOH  QTrAOBAVOIS. 

SlAooB  weit  Mlong  AtolilioB,  Topeka  *  Santa  Fe  Ballway  to  Demlnr,  thane« 

Borthweit  to  Bilder  Oltj  (portioii  of  llna). 

• 

Rincon,  2.25  miles  southwest  of,  45  feet  west  of  track  at  public  road       Feet 
Crossing,  4  feet  south  of  milepost  1082;  iron  post  stamped  "183".»  4,038.171 

Hatch,  in  front  of  Station;  top  of  rail 4,053.03 

Hatch,  320  feet  southwest  of  Station,  95  feet  southwest  of  track,  at 
fencecomer;  iron  post  stamped  "186" 4,050.073 

Hatch,  3  miles  southwest  of,  100  feet  east  of  milepost  1088,  40  feet 
east  of  track;  iron  post  stamped  "189" 4,212.735 

Hatch,  6  miles  south  of,  45  feet  west  of  track,  3  feet  west  of  milepost 
1001;  iron  post  stamped  **192" 4,366.648 

Hockett,  50  feet  west  of  track,  5  feet  south  of  milepost  1094,  in  front 
of  section  house;  iron  post  stamped  "195" 4,512.278 

Hockett,  3  miles  south  of,  45  feet  west  of  track,  5  feet  north  of  mile- 
post 1097 ;  iron  post  stamped  "  198  " 4, 483.  521 

Hockett,  6  miles  south  of,  40  feet  east  of  track,  opposite  milepost 
1100;  iron  post  stamped  "201" 4,491.682 

Easley,  in  front  of  sign  board ;  top  of  rail 4, 516. 13 

Easley,  2  miles  west  of,  75  feet  north  of  track,  30  feet  east  of  mile- 
post 1103;  iron  post  stamped  "204"_._: 4,607.728 

Nutt,  2G0  feet  south  of  Station,  234  feet  south  of  south  rail  in  main 
llne,  40  feet  east  of  gate  near  wire  fence,  in  concrete;  iron  post 
stamped  "206" 4, 718. 486 

Nutt,  2G0  feet  south  of  Station,  234  feet  south  of  south  rail  on  main 
line,  40  feet  east  of  gate  near  wire  fence,  set  in  cement  4  inches 
from  above  bench  mark;  aluminum  tablet  stamped  "206" 4,717.963 

Nutt,  3  miles  south  of,  165  feet  south  of  milepost  1108,  45  feet  west 
of  track,  6  feet  north  of  telegraph  pole;  iron  post  stamped  "  208  "__  4, 652. 021 

DEXnrO  aXTADBAHOLE. 

SinooB  weit  alonf  Atohlaon,  Topaka  Ik  Santa  Fe  Railway  to  Beminv,  thence 

northweit  to  Bilver  Oity  (portion  of  llne). 

Nutt,  6  miles  south  of,  45  feet  west  of  track,  4  feet  south  of  mile- 
post Uli;  iron  post  stamped  "211" 4,610.256 

Nutt,  9  miles  south  of,  45  feet  west  of  track,  6  feet  north  of  mile- 
post 1114 ;  iron  i)ost  stamped  "  214  " 4, 583.  268 

Nutt,  12  miles  south  of,  45  feet  west  of  track,  6  feet  north  of  mile- 
post 1117;  iron  post  stamped  "217" 4,523.648 

Florida,  in  front  of  Signboard,  top  of  rail 4, 505. 32 

Florida,  2  miles  south  of,  45  feet  west  of  track,  6  feet  north  of  mile- 
post 1120;  iron  post  stamped  "220" 4,482.705 

Florida,  5.2  miles  south  of,  about  0.25  mile  south  of  milepost  1123,  at 
north  end  of  cut,  80  feet  east  of  track,  12  feet  west  of  wagon  road, 
near  wire  fence ;  iron  post  stamped  "  223  " 4, 411.  703 

Mirage  siding;  top  of  rail 4,377.53 

Mirage  siding,  3  miles  south  of,  45  feet  west  of  track,  6  feet  north  of 
milepost  1129;  iron  post  stamped  "229" 4,332.711 

Deming,  210  feet  north  of  second  swltch  block  in  Station,  Topeka  & 
Santa  Fe  Railway  yards,  th^i  100  feet  east  of  main  line,  200  feet 
southeast  of  milepost  1132,  at  fence  comer;  Iron  post  stamped 
"  232  " 4, 325. 157 
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Demin&  in  front  of  Atchlson,  Topeka  &  Santa  Fe  Railway  Station ;      Feet 
top  of  rall 4, 335. 553 

Deming,  in  front  of  Southern  Pacific  Railroad  Station ;  top  of  rail..  4, 335. 81 
*  Deming,  at  sonthwest  corner  of  SU  verton  and  Railroad  Avenues,  at 

comer  of  concrete  sidewalk,  in  concreto ;  Iron  post  stamped  "  233  "_  4, 334.  Ö28 

Demin&  city  water  works,  222  feet  south  of  Southern  Pacific  Railroad 
track,  in  northwest  comer  of  foundation  stone;  aluminum  tablet 
stamped  "234" 4,345.802 

Deming,  3  miles  northwest  of,  45  feet  north  of  track,  6^  feet  east  of 
milepost  1136;  iron  post  stamped  "236" 4,^376.552 

Deming,  6  miles  northwest  of,  00  feet  northeast  of  track,  50  feet 
northeast  of  wagon  roaä,  30  feet  northeast  of  milepost  1139;  iron 
post  stamped  "239" 4,451,165 

Deming,  9  miles  northwest  of,  75  feet  northeast  of  track,  35  feet 
northeast  of  milepost  1142  and  wagon  road;  iron  post  stamped 
"  242  " : 4, 530.  022 

Deming,  12  miles  northwest  of,  90  feet  northeast  of  track,  45  feet 
northeast  of  milepost  1145  and  wagon  road ;  iron  post  stamped 
"  245  " - 4, 610. 191 

Demhig,  15  miles  northwest  of,  five  telegraph  poles  west  of  milepost 
1148,  80  feet  north  of  bridge  4,  at  fence  corner;  iron  post  stamped 
"  248  " 4, 672. 429 

Crawford,  in  front  of  slgnboard ;  top  of  rail 4, 728.  Ol 

Crawford,  0.5  mile  northwest  of,  75  feet  north  of  track,  30  feet  north 
of  milepost  1151 ;  iron  post  stamped  "  251 " 4, 738. 973 

8EPAB  QTrADBAKGLE. 

BlBooa  wast  alonf  Atchlaon,  Topeka  ft  Santa  Fe  Hy.  to  Deminy,  thonce  north- 

WMt  to  Bllver  Olty  (portion  of  Uno). 

Crawford,  3.5  miles  northwest  of,  45  feet  north  of  milepost  1154, 
5  feet  north  of  wagon  road;  iron  post  stamped  "254" 4,806.387 

SILYEB  OZTT  QÜAD&AKOLE. 

Biaoo«  w«ft  along  Atchiion,  Topeka  Ik  Santa  Fe  By»  to  Demlnf ,  tkence  north- 

weit  to  Bilver  Olty  (portion  of  line). 

Faywood.  340  feet  east  of  Station,  45  feet  north  of  road  crossing,  7 
tel^japh  poles  west  of  milepost  1157 ;  iron  post  stamped  "  257  "__  4, 910. 751 

Faywood,  in  front  of  Station;  top  of  rail : w 4,914.47 

Faywood,  3  miles  west  of,  95  feet  south  of  milepost  1160,  55  feet 
sonth  of  track,  30  feet  north  of  wagon  road;  iron  post  stami)ed 
"  260  " 5, 000.  982 

Faywood,  6  miles  west  of,  110  feet  south  of  milepost  1163,  70  feet 
south  of  track,  1  mile  east  of  White  Water,  18  feet  north  of  wagon 
road;  iron  post  stamped  "163" 5,128.36 

White  Water,  in  front  of  Station  at  milepost  1164 ;  top  of  rail 5, 156. 77 

White  Water,  700  feet  northwest  of  Station,  85  feet  south  of  junc- 
tlon  of  Sllver  City-Deming  and  White  Water-Hanover  roads,  21 
feet  south  of  wagon  roads»  in  limestone  rock,  aluminum  tablet 
stamped  "264-B-1905" 5,157.825 

White  Water,  3  miles  northwest  of,  500  feet  east  of  milepost  1167, 
66  feet  north  of  bridge  23,  on  point  of  ridge;  iron  post  stamped 
•*  267-B-1906  " 6, 210. 045 
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White  Water,  6  miles  nortbwest  of,  opposlte  juüepost  1170,^  75  feet 
Bouth  of  track,  17  feet  Bouth  of  wagon  road,  near  wire  fence;  iroa      Feet 
post  ßtamped  "270-B-1905" 5,319.618 

White  Water,  9  miles  northwest  of,  150  feet  west  of  milepost  1173, 
80  feet  south  of  track ;  Iron  post  stamped  "  273-B-1905  " 5, 477. 330 

White  Water,  12  miles  west  of,  210  feet  east  of  steel  railroad  bridge 
38,  66  feet  north  of  track,  on  hiUside;  iron  post  stamped  "  276-B- 
1905"' 5, 611. 782 

Hawklns,  in  front  of  Signboard;  top  of  rall 5,703.87 

Silver  City,  1  mile  south  of  Atchison,  Topeka  &  Santa  Fe  Ry.  Station, 
475  feet  north  of  steel  bridge  40,  45  feet  east  of  track,  45  feet  north 
of  milepost  1179;  iron  post  stamped  "279-B-1905" 5,766.390 

Silvcr  City,  in  front  of  Atchison,  Topeka  &  Santa  Fe  Ry.  Station; 
top  of  rail 5, 866. 97 

Silver  City,  in  south  end  of  flrst  stone  Step  at  front  entrance  to 
Silver  City  National  Bank;  aluminum  tablet  stamped  "281-B- 
1905  " 5, 879. 185 

Silver  City,  Orant  County  courthouse,  in  northeast  comer  of  base 
stone;  aluminum  tablet  stamped  " 5982-PHNX-1902 " 5,931.378 

Demin^,  Lordsbnrg,  Separ,  aiid  San  Simon  ^luadranglet. 

ciiiiifr  AND  Lüiii  coüirms. 

The  foUowing  are  the  unadjusted  results  of  a  line  of  precise  levels 
along  the  Southern  Pacific  Railroad  from  Deming  west  to  the 
Arizona-New  Mexico  boundary  line.  The  elevations  are  based  upon 
precise  levelingin  Arizona  brought  from  Yuma. 

The  leveling  was  done  in  the  winter  of  190&-1907  by  A.  R.  Carver 
and  W.  A.  E.  Hult. 

DEXDrO  QÜABBAHGLE. 

Demlnf  weit  alonf  Bouthem  Faoiflo  B.  B.  to  Ariiona-Hew  Kezioo  line  (portioB 

of  line). 

Milepost  1203,  100  feet  south  of,  20  feet  north  of  wagon  road';  iron       Feet, 

post  stamped  "4-C-1006" ^_  4,382.608 

Parma,  opposlte  milepost  1202;  top  of  rail 1  4,393.4 

Parma,  2  miles  west  of,  100  feet  south  of  milepost  1200,  50  feet 

north  of  wago;i  road ;  iron  post  stamped  "  7-C-1906  " 4, 410. 588 

Tunis,  in  front  of  Signboard;  top  of  rail 4,423.8 

Tunis,  1.25  miles  west  of,  100  feet  south  of  mileix)8t  1197.  15  feet 

north  of  wagon  road;  iron  post  stamped  "lO-C-1906" 4,434. 155 

Tunis,  4.25  miles  west  of,  20  feet  north  of  wagon  road,  75  feet  south 

of  milepost  1194;  iron  post  stamped  "13-C-1906" 4,422.177 

BEPAB  aiTADBAHOLE. 

Deminr  weet  Alonr  Southern  Paolflc  B.  B.  to  Arliona-New  Xexioo  line  (portion 

of  line). 

Mongola,  in  front  of  signboard;  top  of  rall 4,430.2 

Mongola,  0.9  mlle  west  of,  100  feet  south  of  track,  15  feet  north  of 
wagon  road,  75  feet  south  of  mileix)st  1191;  iron  post  stamped 
"  1^-0-1906  " 4, 435. 946 
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Gage,  1  mlle  east  of,  110  feet  south  of  trnck,  15  feet  north  of  road,       Feet 

75  feet  south  of  milepost  1188 ;  iron  post  stamped  "  19-01906  "— _  4, 479. 401 

Gage,  in  front  of;  top  of  rail 4,489.2 

Gage,  2  miles  west  of,  100  feet  south  of  track,  30  feet  north  of  wagon 

road  at  grade  crossing;  iron  post  stamped  "22-C-1906" 4,530. 170 

Aitkin,  in  front  of  Signboard;  top  of  rall 4,563.8 

Aitkin,  40  feet  north  of  wagofi  road,  75  feet  south  of  milepost  1182; 

Iren  post  stamped  "25-C-1906" 4,560.536 

Wilna,  0.8  mile  east  of,  75  feet  south  of  milepost  1179,  30  feet  north 

of  wagon  road ;  iron  post  stamped  "  28-C-1906  " 4, 557. 126 

Wilna,  in  front  of  Signboard;  top  of  rail 4,559.7 

Wilna,  2  miles  west  of,  75  feet  south  of  milepost  1176,  30  feet  north 

of  wagon  road;  iron  post  stamped  "31-C-1906" 4,579.753 

Continental  Divide;  top  of  rail 4,586.5 

Wilna,  5  miles  west  of,  75  feet  south  of  milepost  1173,  30  feet  north 

of  road;  iron  post  stamped  "34-C-1906" 4,550.750 

Ladim,  in  front  of  Signboard'  top  of  rail 4, 553.  5 

Ladim,  2.5  miles  west  of,  100  feet  south  of  track,  15  feet  north  of 

wagon  road,  75  feet  south  of  milepost  1170,  at  fence  corner;  iron 

poßt   stamped    "37-C-1906" , 4,506.439 

Separ,  90  feet  south  of  track,  in  southeast  corner  of  Station  yard; 

iron  post  stamped  "40-C-1906" 4,504.866 

Separ,  in  front  of  Station;  top  of  rail 4,505.5 

Separ,  2.8  miles  west  of,  100  feet  south  of  track,  15  feet  north  of 

wagon  road,  75  feet  south  of  milepost  1164;   iron  post  stamped 

"  43-C-1906  " 4, 468.  301 

Hawklns,  In  front  of  Signboard;  top  of  rail 4,457.6 

LOaDSBlTBO  aUADBAKOLE. 

DMoing  weit  alonc   Bouthem   Paoiflc   Kailroad   to   Arizona-lfew   Kezioo   llne 

(portion  of  llne). 

Hawklns,  2  miles  west  of,  100  feet  south  of  track,  75  feet  south  of 
milepost  1161,  15  feet  north  of  wagon  road;  iron  post  stamped 
*•  46-C-1906  "-1 4, 393. 384 

Lisbon,  0.5  mile  east  of,  100  feet  south  of  track,  40  feet  north  of 
wagon  road,  75  feet  south  of  milepost  1158;  iron  post  stamped 
"  49-0-1906  " 4,  290.  733 

Llsbon.  in  front  of  signboard;  top  of  rall 4,280.8 

Lisbon,  2.5  miles  west  of,  100  feet  south  of  track,  75  feet  north  of 
road,  75  feet  south  of  milepost  1155;  iron  post  stamped  "52-C- 
1906  " 4,  235. 105 

Ulmoris,  0.5  mile  east  of,  100  feet  south  of  track,  15  feet  south  of 
road,  75  feet  south  of  milepost  1152;  Iron  post  stamped  "55-C- 
1906  " 4, 209.  237 

Ulmoris,  in  front  of  signboard;  top  of  rail 4,207.9 

Lordsbnrg,  2  miles  east  of,  100  feet  south  of  track,  75  feet  north  of 
wagon  road,  75  feet  south  of  milepost  1149;  iron  post  stamped 
"  58-C-1906  " 4,  218.  912 

Lordsburg,  midway  betwecm  stores  of  Charley  Lee  and  Roberts  & 
I.e«hy  Co.;  iron  post  stamped  "67-C-1906" 4,249.781 

Lordsburg,  in  front  of  Station;  top  of  rall 4,247.1 

Lordsbnrg,  Junction  wlth  Arizona  &  New  Mexico  Ry. ;  top  of  rail 4, 260. 0 
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Lordsburg,  3  mlles  west  of,  75  feet  south  of  milepost  1144,  20  feet      Feet. 

north  of  road;  Iron  post  stamped  "63-H-1907" 4,266.421 

Pyra,  In  front  of  signboard;  top  of  rall 4,902.2 

Pyra,  1.5  miles  west  of,  75  feet  south  of  milepost  1141,  10  feet  south 

of  road;  iron  post  stamped  "66-H-1907" 4,282.214 

Gary  sldlng;  top  of  rall 4,222.6 

Gary  siding,  1.5  miles  west  of,  75  feet  south  of  milepost  1138,  15  feet 

north  of  road ;  iron  post  stamped  "  e9-H-1907  " 4, 153. 961 

Conrad,  In  front  of  signboard;  top  of  rall 4,149.9 

Conrad,  1.1  miles  west  of,  75  feet  south  of  milepost  1134,  1,000  feet 

north  of  wagon  road;   iron  post  stamped  "73-H-1907" 4,148.068 

Mondel,  In  front  of  signboard;  top  of  rail 4,155.7 

Mondel,  0.25  mile  west  of,  75  feet  south  of  milepost  1131,  10  feet 

south  of  road;  iron  post  stamped  "76-H-1907" 4,155.576 

Steins  Pass,  at  northwest  comer  of  William  Charles's  störe,  iron  post 

stamped   "80-H-1907" 4,346.485 

Steins  Pass,  in  front  of  Station;  top  of  rail 4,351.5 

BAK  BIXOV  QXTADBAVOLE. 

Deminr  W6i^-  alony   Bontham  Psciflo   Bftllroad  to  Arizona-lfow   Kezloo   Uno 

(portlon  of  line). 

Steins  Pass,  3.5  miles  west  of,  75  feet  south  of  milepost  1124;  iron 

post  stamped  "  84-i-H-1907  " 4,115.301 

Ciivot  siding,  on  Arizona  and  New  Mexico  line;  top  of  rail 4,099.3 

Abiquiu,  Albuqnerque,  Cabezon,  Gallina,  Jemez,  and  Lagruna  dnadrangles. 

BERNALILLO,  BIO  ABBIBA,  AHB  SANDOTAL  COUNTIE8. 

The  foUowing  are  tlie  unadjusted  results  of  precise  leveling  from 
Albuquerque  to  Cuba  and  from  a  point  near  Coyote  to  Espanola. 
These  two  lines  are  connected  between  Cuba  and  Coyote  by  primary 
circuits  in  the  Gallina  quadrangle,  given  in  another  list.  The  ele- 
vations  are  based  upon  preliminary  results  of  precise  leveling  of  the 
Coast  and  Geodetic  Sur\'ey,  near  Albuquerque. 

The  leveling  was  done  in  1905  by  M.  S.  Bright. 

ALBüQXTEBQTn:  QUADRANGLE. 

Albnqnerque  alonf  highway  norihwett  to  Oabeson,  thenoe  northeait  to  Onba 

(portlon  of  line). 

Albuquerque,  at  south  west  comer  of  Goal  and  Second  streets,  90 
feet  west  of  west  ond  of  viaduct  over  Atcliison,  Toi)eka  &  Santa  Fe 
Ry.  tracks,  in  cement;  iron  post  stami)ed  "1"  (unadjusted  value      Feet. 
Coast  and  Geodetic  Survey  1910) 4,949.904 

Albuquerque,  in  west  root  of  flrst  cottonwood  tree  east  of  brldge  over 
Rio  Grande;  nall 4,941.70 

Albuquerque,  2  miles  west  of,  at  west  end  of  lane,  40  feet  south  of 
fence  comer,  in  north  root  of  18-inch  cottonwood  tree ;  nail 4, 942. 77 

Albuquerque,  3  miles  west  of,  160  feet  southwest  of  brldge  over  canal, 
in  south  aide  of  8-inch  cottonwood  tree  on  fence  line  *  spike I.  4, 942. 46 
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Albuqaerque,  3  miles  west  of,  100  feet  southwest  of  bridge  orer 
canal,  near  wire  fence,  on  south  aide  of  road;  iron  post  stamped      F^t. 

-  4i  " 4,043.222 

Albaquerque^  S.5  mileB  west  of,  100  feet  east  of  foothills,  on  east  aide 

of  rcwd,  in  west  root  of  20-lnch  cottonwood  tree;  splke 4,946.29 

Albuquerqae,  6.5  miles  west  of,  in  west  forks  of  crossroads;  iron 

post   stamped  "  Si  " 5, 219. 221 

Albuquerque,  9.2  miles  west  of,  100  feet  south  of  road  In  small 

draw,  on  black  bowlder  outcrop ;  paint  point  in  circle 5, 632. 18 

Albtiqnerqae,  9.8  miles  west  of,  in  road  forks;  iron  post  stamped 

-  12i  " 6, 751. 764 

Albuqaerque,  11.8  miles  northwest  of,  13  feet  west  of  road,  on  open 

Hat;  iron  post  stamped  "14" 5,808.607 

Albuqaerque,  15.25  miles. northwest  of,  45  feet  north  of  old  east  and 

west  road,  15  feet  west  of  main  north  and  south  road,  on  north  side 

of  draw;  iron  post  stami^ed  "18" 5,854.985 

Albuqaerque,   17.8  miles  northwest  of,  40  feet  south  of  road,  on 

north  edge  of  draw,  in  west  root  of  scrub  cedar  tree ;  nail.. J 5, 900. 36 

Albuquerque,  18.25  miles  northwest  of,  60  feet  west  of  draw,  15  feet 

west  of  road:  iron  post  stamped  "21" 5,959.520 

Albuqaerque,  21.75  miles  northwest  of,  on  north  side  of  draw,  10  feet 

west  of  cedar  tree,  on  east  aide  of  road ;  iron  poat  atamped  "  24  " 6, 227. 948 

Albuquerque,  23.25  milea  northweat  of,  10  feet  weat  of  road,  30  feet 

east  of  cedar  tree;  iron  poat  atamped  "26" 6,284.800 

Albuqaerque,  25.8  milea  northweat  of,  60  feet  weat  of  forka  of  flve 

roads;  Iron  post  stamped  "29" 6,351.568 

Albuquerque,  26.25  miles  northwest  of,  in  flat  wash,  on  north  edge 

of  road,  in  south  side  of  20-lnch  scrub  cedar  tree;  nall 6,270.22 

GottoDwood  Spring,  about  0.4  mile  northweat  of,  on  ridge,  100  feet 

north  of  road ;  iron  poat  atamped  "  33  "— 6, 030. 000 

Cottonwood  Spring,  3.8  milea  weat  of,  400  feet  northeaat  of  aandatone 

bluifs,  10  feet  aonth  of  road;  Iron  poat  atamped  "36" 5,672.558 

LAGÜVA  airAS&AVGLS. 

AI¥Bt««rqiM  alonf  Ughway  norihweit  to  Cabeioa,  thanoe  northeait  to  Onba 

(portion  of  liae). 

Xavajo  Springa,  3  milea  weat  of,  60  feet  north  of  road  forka  in  aand- 
stone  outcrop;  aluminum  tablet  atamped  "40" 5,577.313 

Narajo  Springa,  5.25  milea  northwest  of,  about  800  feet  northeaat  of 
old  rock  dam,  25  feet  aouth  of  road,  on  aouthwest  end  of  ridge ;  iron 
post  atamped  "42" 5,617.040 

Narajo  Springs,  6.^  mUes  northwest  of,  15  feet  northeaat  of  road,  on 

top  of  aandatone  ridge ;  chiseled  point  in  center  of  painted  circle—  5, 649. 93 

Navajo  Springa,  8.25  milea  northwest  of,  15  feet  north  of  road,  on 

Sandy  flat ;  iron  poat  atamped  "  46  " 5, 661. 819 

Xavajo  Springa,  11.25  milea  northwest  of,  12  feet  west  of  road,  on 

weat  apur  of  hiU;  iron  poat  atamped  "49" 5,708.349 

Navajo  Springa,  14.8  milea  northweat  of,  30  feet  eaat  of  road,  on  eaat 
edge  of  river  bottom.  100  feet  weat  of  old  rock  corral,  on  point  of 
ridge;  iron  poat  atamped  "53" 5,753.903 

Gaaa  Salazar,  0.2  mile  eaat  of,  in  forka  of  road  leading  to  Caaa 
Salazar  and  Cabeason,  about  900  feet  eaat  of  ford ;  iron  poat  atamped 
65  " 5,  791. 547 


«« 
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OABEZOK  QUADHAVOLE. 

Albnquerqno  alonf  blghway  northweit  to  Oabeson,  thenoe  northe&st  to  CNiba 

(portton  of  Uno). 

Casa  Salazar,  2.8  miles  north  of,  800  foet  south  of  small  corral,  12 

feet  west  of  road,  on  south  slde  of  slight  slope;  iron  post  stamped      Feet. 

"  58  " 5, 838. 427 

Gasa  Salazar,  5.5  mlles  north  of,  east  slde  of  road,  at  point  where 

road  leaves  canyon  and  tnms  rlght  angle  to  east,  in  standstone 

ledge;  alumlnum  tablet  stamped  "61" 5,034.500 

Casa  Salazar,  7.5  mlles  north  of,  20  feet  west  of  road  forks,  on  west 

spur  of  ridge;  Iron  post  stamped  **64" 6,202.887 

Gasa  Salazar,  10.25  miles  north  of,  25  feet  east  of  road,  on  west  spur 

of  ridge,  east  slde  of  draw ;  iron  post  stamped  "  67  " 6, 193.  448 

Gabezon,  1  mile  north  of,  top  of  flat  ridge  in  road  forks;  iron  post 

stamped  "70" 1 6,153.  323 

Gabezon,  3.8  miles  north  of,  250  feet  east  of  road  forks,  west  toe 

of  knoll;  iron  post  stamped  "73" 6,194.460 

Gabezon,  7.25  miles  north  of,  150  feet  east  of  river,  50  feet  east  of 

road,  on  west  point  of  ridge;  iron  post  stamped  "76" 6,271.894 

Gabezon,  11  miles  north  of,  15  feet  west  of  road,  on  rock  ridge;  iron 

post  stamped  "  79i  " 6, 350. 431 

Gabezon,  14  miles  north  of,  8  feet  east  of  old  road,  in  gap  500  feet 

east  of  new  road ;  iron  post  stamped  "  82  " 6, 580. 943 

JEKEZ  atrADBAKOLE. 

Albuqttorque  along  Idghway  aorthwest  to  Cabeioa,  thenoe  northeait  to  Onba 

(portion  of  Ilne). 

Gabezon,  17.25  miles  north  of,  1,000  feet  north  of  road  forks,  20  feet 

east  of  road,  at  foot  of  sandstone  bluff ;  iron  i>ost  stamped  "  85  "__  6, 537.  504 
Gabezon,  20.25  miles  north  of,  150  feet  east  of  river,  6  feet  west  of 

road,   in  sandstone  rock  about  3  feet  Square;   aluminum  tablet 

stamped  "  88  " 6, 583. 369 

Gabezon,  23.5  miles  north  of,  on  west  point  of  small  hill  between  two 

flat  draws,  10  feet  east  of  road,  at  a  point  where  road  makes  angle 

from  east  to  northwest;  iron  post  stamped  "91" 6,760.987 

Gabezon,  24.8  miles  north  of,  15  feet  east  of  road,  on  ridge,  in  north 

root  of  8-inch  pinyon  tree;  nail 6,801.88 

Gabezon,  26.8  miles  north  of,  on  flat  ridge,  in  road  forks;  iron  post 

stamped  "  94  " 6, 716. 627 

Gabezon,  27.8  miles  north  of,  60  feet  north  of  road,  about  400  feet 

east  of  house,  in  west  root  of  20-inch  double  cedar  tree;  nail 6,743.37 

Little  Lake,  at  top  of  ridge,  14  feet  east  of  road,  200  feet  west  of 

house;  iron  post  stamped  "97" ^ 6,800.180 

Little  Lake,  1.5  miles  north  of,  30  feet  east  of  road  forks,  on  point  of 

ridge,  in  west  root  of  22-inch  plne  tree;  nail 6,841.20 

Little  Lake,  2.8  miles  north  of,  60  feet  below  dam,  on  east  slde  of 

draw,  in  top  of  18-inch  cottonwood  stump;  nail 6,863.98 
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GAUJITA  aXTASXAVQLE. 

PolBt  9  milM  Bortheast  of  Ck>7ote  lontheAst  along  hlffliway  to  Espanola  (portloB 

of  llne). 

Oallezos  ranch,  about  4.5  miles  soutbeast  of,  northeast  aide  of  cross- 
roads,  mound  on  north  and  pit  on  east ;  aluminum  tablet  stamped      Feet 
*•  lö8i  " 6.  528.  719 

ABiainV  aXTADRAKOLE. 
Point  9  müei  northeatt  of  Coyote  loutheait  along  hlffhway  to  Eipanola. 

Canjilon  Creek,  3.2  mlles  west  of,  55  feet  west  of  Coyote  and  Abiquiu 
wagen  road,  on  top  of  flat  ridge,  in  volcanic  rock ;  alumluuni  tublet 
stamped  **  214  " 6, 502.  541 

Canjilon  Creek,  150  feet  east  of,  south  side  of  Cbama  Kiver,  on  south 
edge  of  wagon  road  and  raUroad  grade,  in  sandstone  rock;  alumi- 
num tablet  stamped  "218" 6,065.689 

Canjilon  Creek,  0.5  mile  east  of,  soutb  side  of  Cbama  River,  soutb 
edge  of  road,  on  sandstone  rock ;  center  of  paint  circle 6, 068. 13 

Canjilon  Creek,  3  miles  east  of,  about  600  feet  soutb  of  adobe  bouse, 
200  feet  soutb  of  railroad  grade,  16  feet  nortb  of  wagon  road,  in 
sandstone  rock;  aluminum  tablet  stamiied  "221" 6,025.248 

San  Francisco,  1.8  miles  east  of,  nortb  side  of  river,  about  400  feet 
•north  of  old  adobe  ruins,  in  road  forks,  set  in  sandstone  rock; 
aluminum  tablet  stamped  "224" --  6,018.673 

Abiquiu,  1.5  miles  east  of,  125  feet  west  of  old  adobe  ruins,  12  feet 
Bouth  of  road,  set  in  sandstone ;  aluminum  tablet  stamped  "  227," 
mound  of  rock  around  tablet 5, 972. 587 

Miller  ranch  honse,  500  feet  southwest  of,  70  feet  southwest  of  fence 
comer  30  feet  south  of  road,  in  volcanic  bowlder ;  aluminum  tablet 
stamped   "  230  " 5.  919.  563 

Tierra  Azul,  1  mile  east  of,  150  feet  west  of  wash,  soutb  side  of  road, 
in  volcanic  rock;  aluminum  tablet  stamped  "233" 5,871.602 

Tierra  Azul,  3.8  miles  east  of,  south  side  of  road,  150  feet  east  of 
forks,  in  scrub  cedar  tree;  nall 5,858.13 

Tierra  Azul,  4.5  miles  soutbeast  of,  150  feet  east  of  wash,  12  feet 
west  of  road,  at  foot  of  rocky  hills,  set  in  bowlder  outcrop ;  alumi- 
num tablet  stamped  "237" 5.817.699 

Tierra  Azul,  5.8  miles  soutbeast  of,  on  edge  of  river  bottom,  115  feet 
north  of  railroad  grade  and  road  forks,  in  west  side  of  30-iuch 
cottonwood  tree;  nail 5,765.84 

J.  D.  Herrara  ranch,  120  feet  west  of  bouse,  60  feet  west  of  road, 
60  feet  north  of  new  foundation  for  bouse,  at  foot  of  hüls,  in 
sandstone  rock;  aluminum  tablet  stamr)ed  "240" 5,749.772 

Herrara  ranch,  1  mile  soutbeast  of,  at  head  of  lane,  70  feet  west  of 
road  forks,  in  west  side  of  16-lnch  cottonwood  tree;  nail 5,  718.  91 

Gallegos  ranch,  35  feet  west  of  bouse,  on  east  side  of  road,  at  fence 
comer,  in  sandstone  rock;  aluminum  tablet  stamped  "243" 5,695.430 

B.  Salazar  ranch,  160  leet  south  of  bouse,  20  feet  east  of  road,  at 

fence  comer,  in  volcanic  bowlder ;  aluminum  tablet  stami)ed  "  247  "_  5, 641.  541 
Espanola,  in  northeast  comer  foundation  stone  of  Bond  &  Bros.' 

warebouse;  aluminum  tablet  stamped  "251" 5,582.813 

Espanola,  in  front  of  Station;  top  of  rail 5,584.5 

C.  L.  Pallard's  storehouse  and  post  office,  60  feet  east  of,  10  feet  south 

of  fence  comer,  in  volcanic  rock ;  aluminum  tablet  stamped  "  252  ".  5, 582. 398 
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PRIMARY  IiEVEUNG. 

SilYor  City  Quadrangle,  Includlng  Port  Bayard  Special  Quadran^le. 

GBAHT  COrNTT. 

The  elevations  in  the  following  list  are  based  on  a  line  of  precise 
levels  run  in  1905  from  San  Marcial  to  Silver  City,  traversing  this 
quadrangle.  For  additional  elevations  in  this  quadrangle  refer  to 
the  list  for  precise  leveling,  page  15. 

Most  of  the  leveling  was  done  in  1902  and  1903  by  Chester  Irvine, 
and  in  1907  by  Victor  Mindeleff,  jr.  The  leveling  in  the  Fort  Bayard 
Military  Reservation  was  done  in  1908  by  Stuart  T.  Penick. 

BILYES  OITY  QÜADBAITOLE. 
Xontii  of  Fleming  Oanyon  lonthe&it  to  Bilver  Oity. 

T.  17  S.t  R.  16  W.,  sec.  35,  mouth  of  Fleming  Canyon,  15  feet  south  of      Feet. 
road ;  iron  post  Btamped  "  4980  PHNX  " 4, 97a  991 

T.  18  S.,  R.  15  W.,  sec.  6,  2.5  miles  east  of  Culberson  ranch,  60  feet 
soutb  of  junction  of  roads,  on  Bummit  of  ridge;  bronze  tablet 
Btamped  "5326  PHNX" 6,325.351 

T.  18  S.,  R.  15  W.,  sec.  11,  6  mlles  west  of  Silver  City,  20  feet  north 
of  Junction  of  roads  at  "  Cut-of-troughs " ;  bronze  tablet  Btamped 
"5878  PHNX  1902" 5,877.482 

Bmall  Circuit  east  to  Silver  Oity  and  retnm. 

T.  18  S.,  R.  14  W.,  sec.  7,  4  miles  west  of  Silver  City,  summit  of 
Continental  Divide,  10  feet  north  of  road;  bronze  tablet  stamped 
"  6219   PHNX  1902  " 6,  2ia  340 

T.  18  S.,  R.  14  W.,  sec.  10,  0.8  mile  south  of  Silver  City,  20  feet 
east  of  road,  on  Iron  Hill;  bronze  tablet  stamped  "6052  PHNX 
1902  "   6, 051. 092 

Silver  City,  T.  18  S.,  R.  14  W.,  sec.  3,  northeast  comer  of  courthouse, 
stone  foundation ;  alumlnum  tablet  stamped  "  5932  PHNX  1902  "_  5, 931. 378 

Boad  Jnnotion  6  mllei  weit  of  Silver  City  tontliweet  via  Wind  Ganyon  to 

Foraker  ranch  (main  line  continned).^ 

T.  18  S.,  R.  15  W.,  sec.  8,  3  miles  northeast  of  McMillan  upper  ranch, 
north  side  of  and  in  bend  of  Wind  Canyon,  large  bo wider ;  bronze 
tablet  stamped  "5431  PHNX  1902" 5.431.227 

T.  18  S.,  R.  16  W.,  sec.  24,  400  feet  south  of  McMillan  upper  ranch, 
40  feet  south  of  road,  on  slope  of  ridge;  bronze  tablet  stamped 
"5166  PHNX  1902" 5,166.415 

T.  18  S.,  R.  16  W.,  sec.  35,  300  feet  east  of  corral,  Foraker  ranch, 
30  feet  east  of  road,  on  small  rocky  knoll ;  bronze  tablet  stamped 
"5773  PHNX  1902" 5,772.983 

.  Silver  City  northeast  and  north  via  Pinos  Altos  to  Sapello  Creek. 

T.  17  S.,  R.  14  W.,  sec.  35,  2.05  mlles  north  of  Silver  City,  junction  of 
Silver  Clty-PlnoB  Altos  and  Silver  Clty-Santa  Rita  roads;  iron 
poBt  stamped  "6080  PHNX" 6,078.871 

^  An  adjnstment  of  1  foot  thrown  in  this  line  to  satisfy  1907  work. 
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T.  17  8.,  B.  14  W.,  sec.  13,  5.48  miles  north  of  Sllver  City.  20  feet 
north  of  road  on  summlt  of  rldge  southwest  of  drains;  bronze      Feot. 
tablet  »tamped  "6582  PHNX" 6,580.517 

T.  17  S.,  R.  13  W.,  sec.  6,  Plnos  Altos,  east  aide  of  road,  southwest 
comer  of  Oglesby's  residence  lot;  iron  post  stamped  "7011 
PHNX  " 7, 039.  877 

T.  16  S.,  R.  14  W.,  sec.  25,  0.25  mile  northeast  of  Mountain  K  mill, 
forks  of  road  at  month  of  Little  Cherry  Creek,  40  feet  west  of 
Bawmlll  road,  north  bank  of  Cherry  Creek ;  bronze  tablet  stamped 
"  6569    PHNX  " 6,  568. 096 

T.  16  8.,  R.  13  W.,  sec.  8,  3.85  mlles  northeast  of  Mountain  K  mill, 
month  of  small  creek,  forks  of  road,  north  aide  of  Cherry  Creek; 
aluminum  tablet  stamped  "6959  PHNX" 6,957.798 

T.  15  8.,  R.  13  W.,  sec.  32,  2  mlles  north  of  Scott*s  old  mill  stand,  40 
feet  west  of  road,  south  side  of  saddle,  limestone  ledge  leaning  east 
and  west;  aluminum  tablet  stamped  "7431  PHNX" 7,429.554 

T.  15  8.,  R.  13  W.,  sec.  20,  2  miles  north  of  Trout  Creek  mill,  east  side 
of  road  on  rldge,  stone  monument,  3  by  3^ ;  bronze  tablet  stamped 
"  7211    PHNX  " 7,  209.  531 

trm'wnnm^  vpp«r  xsaok  Mmth  to  Altea  ranoh,   thenoe  e&it  to  White  Water 

(mean  of  dlreot  and  rerene  lüies)t 

T.  18  8.,  R.  15  W..  sec.  32,  2.73  miles  south  of  White  Hill  Wells, 

600  feet  east  of  "76"  corral,  50  feet  east  of  road,  in  bowlder; 

aluminum  tablet  stamped  "5342" 5,342.537 

T.  19  8.,  R.  15  W.,  sec.  10,  0.4  mile  south  of  Bell  ranch,  in  forks  of 

road;  Iron  post  stamped  "5654" 5,654.920 

Leopold,  T.  19  S.,  R.  15  W.,  sec.  22,  midway  between  Company  störe 

and  hotel,  5  feet  east  of  road ;  iron  post  stamped  "  6141 " 6, 142. 033 

Brown*8  störe,  sec.  34,  T.  19  8.,  R.  15  W.,  375  feet  south  of  störe, 

in  road  forks,  In  bowlder;  aluminum  tablet  stamped  "  6275  " 6, 275.  055 

T.  19  8.,  R.  14  W.,  sec.  31,  4.59  miles  north  of  Allen  ranch,  400  feet 

east  of  road,  on  rldge,  at  north  and  south  fence  line,  in  bowlder; 

aluminnm  tablet  stamped  "6015" 6,016.586 

T.  20  8.,  R.  15  W.,  sec.  12,  2.70  mlles  north  of  Allen  ranch,  200  feet 

south  of  arroyo,  100  feet  west  of  road,  in  limestone  outcrop; 

alamhinm  tablet  stamped  "6054" 6,054.997 

T.  20  8.,  R.  14  W.,  southwest  comer  of  sec.  16,  4.57  miles  east  of 

Allen  ranch,  25  feet  north  of  road,  southwest  comer  of  school 

section;  iron  post  stamped  "5762" 5.702.544 

T.  20  8.,  R.  14  W.,  sec.  23,  7.87  miles  west  of  White  Water,  300  feet 

west  of  road  crossing,  100  feet  north  of  road,  in  bowlder ;  aluminum 

tablet  stamped  "5591" 5,5in.04r) 

T.  20  8.,  R.  13  W.,  sec.  20,  4.84  miles  west  of  White  Wnter,  10  feet 

north  of  road,  in  bowlder;  aluminum  tablet  stamped  "  5382  " 5, 382.  805 

T.  20  8.,  R.  13  W.,  sec.  15,  2.91  miles  west  of  White  Water.  top  of 

rldge  Just  east  of  Cherry  Creek,  15  feet  south  of  road,  in  bowlder ; 

alaminum  tablet  stamped  "5257  " 5. 258. 108 

Allen  raaok  weit  6  mllee  and  retnm. 

T.  20  8.,  R.  15  W.,  sec  22,  600  feet  west  of  Allen  ranch  house,  50 

feet  north  of  road;  iron  post  stamped  "6028  " 6. 029. 073 

T.  20  8.,  R.  16  W.,  sec.  20,  3.19  mlles  west  of  Allen  ranch,  75  feet 
north  of  road  forks,  in  bowlder;  aluminum  tablet 6, 273. 611 
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T.  20  S.,  R.  16  W.,  sec.  36,  5.95  miles  west  of  Allen  ranch,  in  road 

forks,  75  feet  west  of  east  road,  150  feet  east  of  west  road,  500      Peet. 
feet  Bouth  of  forks,  In  bowlder;  aluminum  tablet 6,180.480 

SÜTwr  Oity  alonf  hlfhway  Muit  to  Fort  Bayard,  thenoe  Muth  to  Oentral,  theaiM 

east  to  Hanoyer  Junotlon. 

T.  17  S.,  R.  13  W.,  sec.  32,  5.07  mlles  northeast  of  Sllver  City,  50  feet 
west  of  Junction  of  Silver  City — Fort  Bayard  road  and  Silver  City — 
Central  roads,  in  bowlder;  iron  post  stamped  "6110" 6, 110.372 

Fort  Bayard  astronomlcal  Station,  sec.  26,  T.  17  S.,  R.  13  W.,  in 
monument ;  aluminum  tablet  stamped  "  6165  " 6, 164. 757 

T.  17  S.,  R.  12  W.,  sec.  31,  1.34  miles  east  of  Central,  60  feet  north 
of  road,  150  feet  east  of  arroyo,  on  small  knoll,  in  bowlder; 
aluminum  tablet  stamped  "6068" 6, 06a  015 

White  Water  north  alonf  Atchieon,  Topeka  ft  Santa  Fe  By.  to  Fierro,  thenoe 

north  1  mile  and  retum  to  Hanover. 

T.  19  S.,  R.  13  W.,  sec.  25,  1.37  mlles  south  of  Apache  Tejo,  62.5 
feet  south  of  milepost  1167,  215  feet  east  of  track,  in  bowlder; 
aluminum  tablet  stamped  "5302" 5,302.356 

T.  19  S.,  R.  12  W.,  sec.  7.  1.82  miles  north  of  Apache  Tejo  (Old  Fort 
McLane),  400  feet  north  of  mi]ei)Ost  1170,  10  feet  west  of  track,  in 

bowlder ;  aluminum  tablet  stami)ed  "  5510  " 5, 510. 073 

Hurley,  sec.  25,  T.  18  S.,  R.  13  W.,  100  feet  south  of  derail  target, 
50    feet   east   of   track,    in    bowlder;    aluminum    tablet    stamped 

"  5748  " 5, 747. 748 

T.  18  S.,  R.  13  W.,  sec.  13,  1.10  miles  south  of  Bayard,  150  feet  west 
of  rallroad  trestle  5,  75  feet  south  of  road  to  Central,  in  bowlder; 

aluminum  tablet  stamped  "5748" 5,748.299 

Bayard,  opposlte  waitlng  room  entrance;  top  of  rall 5.824.2 

Hanover  Junction,  sec.  32,  T.  17  S.,  R.  12  W.,  450  feet  east  of  junction 
of  rails  mldway  between  ralls,  15  feet  north  of  wagon  road,  in 

bowlder;  aluminum  tablet  stamped  "5959" 5,959.075 

Hanover,  125  feet  north  of  Station.  T.  17  S.,  R.  12  W.,  sec.  21,  30'feet 
east  of  track,  5  feet  west  of  wagon  road,  100  feet  south  of  arroyo  at 

road  crosslng,  In  bowlder;  aluminum  tablet  stami)ed  "6367" 6,366.866 

Hanover,  In  front  of  Station;  top  of  rall 6.361.3 

Fierro  Station,  opposlte  Office  door;  top  of  rall 6,672.3 

Fierro,  1.16  mlles  north  of,  sec.  3,  T.  17  S.,  R.  12  W.,  south  slope  of 
rldge  between  two  branches  of  same  road,  100  feet  east  of  west 
road,  50  feet  west  of  east  road,  300  feet  north  of  forks,  in 
bowlder;  aluminum  tablet  stamped  "0931" 6,a31.538 

Hanover  Junotlon  eait  along  Atohiion,  Topeka  ft  Santa  Fe  By.  to  Santa  Bita, 

thenoe  weit  along  hlghway  to  Hanover. 

Cobre,  In  front  of  Station  sign;  top  of  rall 6,084.1 

T.  17  S.,  R.  12  W.,  in  cornerstone  of  sectlons  26,  27,  34,  and  35,  450 
feet  northeast  of  Santa  Rita  Church,  5  feet  north  of  road ;  alumi- 
num tablet  stamped  "6331" 6.331.289 

Santa  Rita,  opposlte  entrance  of  Station ;  rall  Joint 6, 336. 9 
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FOBT  BATABD  BFEOIAL  QUADBAITOLE. 

B«nch  Buurki  near  Fort  Bayard. 

¥oTt  Bayard,  on  rise  of  ground  150  feet  west  of  south  ^d  of  drlve- 
way  nmiiiiig  back  of  officer's  llne,  in  stone  monument;  aluminum      Feet. 
tablet  (Astronomical  Station) 6,164.757 

Fort  Bayard,  0.75  mile  south  of,  200  feet  west  of  Fort  Bayard-Gentral 
road,  80  feet  north  of  small  creelc,  12  feet  east  of  angle  in  west 
fence;  aluminum  tablet  stami)ed  "6033" 6,033.117 

Central  triangulation  Signal,  large  stone  at  base  of  caim;  chisel 
mark 6. 121. 36 

Fort  Bayard,  1  mile  southwest  of,  800  feet  west  of  large  drain,  40 
feet  west  of  Fort  Bayard-Silver  City  road  where  road  enters 
▼alley,  on  stone;  chisel  mark 6,055.76 

Fort  Bayard,  1  mile  southwest  of,  200  feet  east  of  Twin  Sisters 
Creek,  40  feet  west  of  Fort  Bayard-Silver  City  road,  on  side  of 
lidge  in  solid  rock;  aluminum  tablet  stamped  "6060" 6,059.845 

Twin  Sisters  Canyon,  200  feet  west  of,  10  feet  north  of  old  Pinos 
Altos-Fort  Bayard  road,  in  lane;  aluminum  tablet  stamped 
"6290" 6,  290.079 

Fort  Bayard,  0.75  mile  north  of,  200  feet  north  of  road  forks,  200 
feet  west  of  Cameron  Creek,  10  feet  west  of  road  up  west  bank 
of  creek,  in  large  stone;  aluminym  tablet  stamped  "6162.6" 6,162.650 

Fort  Bayard,  2.5  miles  north  of,  where  lane  tu  ms  west  at  road 
forks,  75  feet  north  of  road  forks,  30  feet  west  of  gate,  in  base 
of  large  cedar  stump;  spike 6,410.00 

Comanche  Spring,  in  abutment  of  reservoir ;  aluminum  tablet  stamped 

"6807.6  " . 6,  807.  587 

Fort  Bayard,  3  miles  north  of,  400  feet  north  of  where  road  turns 
off  to  Comeirs  ranch,  50  feet  west  of  Cameron  Creek,  50  feet 
south  of  Signboard,  2  feet  west  of  road  to  Cornell  ranch ;  aluminum 
tablet  stamped  "6389" 6,388.762 

Forest  nursery,  75  feet  southwest  of  house,  in  large  stone ;  aluminum 

tablet  stamped  "6473.5" 6,473.358 

Boyles,  Camp  Vinoeat,  Daiican,  Xogollon,  and  Steeplerock  Qaadrangles. 

OBAlfT  AND  SOCOBBO  G0UNTIE8. 

The  elevations  in  the  following  list  were  originally  based  on  an 
aluminum  tablet  marked  "  1090  "  in  the  north  front  of  the  Maricopa 
County  courthouse  at  Phoenix,  Ariz.,  and  the  permanent  bench 
marks  are  therefore  stamped  "  PHNX ".  Recent  leveling  by  the 
United  States  Geological  Survey  and  preliminary  elevations  by  the 
Coast  and  Geodetic  Survey  have  enabled  a  connection  to  be  made 
with  mean  sea  datum  at  San  Diego,  Cal.,  and  the  elevations  listed 
herein  have  been  redueed  to  that  datum  by  subtracting  1  foot  f rom 
the  previous  values. 

The  leveling  was  done  in  1902  and  1903  by  Chester  Irvine. 
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KOOOLLOy  QVADBAVGLS. 

Point  11.6  mllM  north  of  Bteoplorook  alony  blfliwAy  tU  Pina  Oionaga  nortb- 
wett  6.«  mllet,  then  lonthwMt  to  Biir  Lno  ranoh. 

Steeplerock,  11.5  miles  north  of»  50  feet  soutlieast  of  ranch  house      Feet. 

ou    stone;    cliiseled    Square 6,909.09 

Pina  Cienaga,  1.3  miles  south  of ,  summit  of  divide,  west  side  of  road ; 

in  root  of  oak  tree;  nall 6,517.45 

Pina  Cienaga,  south  end  of,  100  feet  north  of  northwest  comer  of 

Pitt  ranch  fenee,  400  feet  northwest  of  house  and  of  forks  of  road ; 

iron  poHt  stamped  "  6254  PHNX  " 6, 253. 173 

Pina  Cieuaga,  1  mile  northwest  of,  at  road  crossing;  summit  of 

divido 6.306 

Pina  Cienaga,  1.3  miles  northwest  of,  50  feet  northeast  of  forks  of 

road  at  old  ranch,  in  junii)er  stump;  wire  nail 6,266.24 

Pina  Cienaga,  3.6  miles  northwest  of,  10  feet  south  of  road,  at  bend 

in  mlll  creek;   iron  iwst  stamped  "5936  PHNX" 5,935.155 

Pina  Cienaga,  5.1  miles  northwest  of,  west  side  of  road,  200  feet 

southeast  of  frame  house,  on  bowlder;  chisel  mark 5,804.24 

Pina  Cieunga,  6.6  miles  northwest  of,  40  feet  north  of  road,  on 

divide;  iron  post  stamped  "6199  PHNX" 6,197.781 

Big  Lue  ranch,  9.8  miles  northeast  of,  west  side  of  road,  foot  of  long 

hin,  on   bowlder;   chlseled  Square 5,722.75 

Big  Lue  ranch,  8.7  miles  northeast  of,  10  fe^  west  of  road,  at  Junc- 

tion  of  creeks ;   iron  post  stami^ed  "  5720  PHNX  " 5, 719. 108 

Big  Lue  ranch,  6.9  miles  northeast  of,  west  side  of  road,  on  divide, 

in   stump;   nail 6,136.57 

Big  Lue  ranch,  5.2  miles  northeast  of,  100  feet  north  of  old  saw 

mill,  4  feet  east  of  road,  at  Junction  of  creeks;  aluminum  tablet 

stamped   "5806   PHNX" 5,804.953 

Big  Lue  ranch,  1.9  miles  northeast  of,  west  aide  of  road,  foot  of 

hin,  on  bowlder;  chlseled  Square 1 5, 7J)3. 07 

Welch  rauch,  11.1  miles  east  of,  100  feet  south  of  old  cabin,  100  feet 

north  of  road,  in  sycamore  tree;  nail 4,250.01 

Welch  ranch,  12.6  miles  east  of,  150  feet  north  of  rlver,  100  feet 

north  of  road,  one-fourth  mllo  wiwt  of  deserted  ranch,  under  small 

cllflP;  Iron  post  stamiKJd  "4289  PHNX" 4,288.201 

Mule  Creek,  1  mile  west  of  mouth  of,  30  feet  west  of  rlver,  20  feet 

west  of  road,  in  root  of  leaning  sj-camore  tree;  nail 4,318.36 

Mule  Creek,  0.3  mile  east  of,  200  feet  south  of  San  Francisco  River, 

30  feet  south  of  road;  aluminum  tablet  stamiied  "4347  PHNX"_-  4,346.575 
Mule  Creek,  2.3  miles  east  of,  100  feet  north  of  rlver,  10  feet  south 

of  road,  bowlder;  chlseled  Square 4,388.26 

Mule  Creek,  3.3  miles  east  of,  100  feet  north  of  rlver,  30  feet  north 

of  road;  aluminum  tablet  stami)ed  "4411  PHNX" 4,410.030 

Mule  Creek,  5  miles  east  of,  100  feet  south  of  rlver  on  south  side  of 

road,    bowlder;    chlseled    Square 4,448.32 

Big  Dry  Creek,  1.5  miles  west  of,  100  feet  north  of  road,  150  feet 

north  of  rlver,  under  cliff,  40  feet  high ;  iron  iwst  stamped  "  4483 

PHNX  " 4. 482. 041 

Big  Dry  Creek,  mouth  of,  40  feet  east  of  road,  in  root  of  sycamore 

tree;    naU 4, 514. 61 
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Pleaaanton,  2.3  miles  south  of,  200  feet  east  of  rlver,  30  feet  east  of 

road,  60  feet  west  of  cllff,  detached  bowider;  aluminum  tablet      Feet. 

stamped  "4545  PHNX" 4,544.380 

Pleasanton,  0.5  mile  south  of,  30  feet  east  of  road,  in  root  of  cottou- 

wood  tree;  nail 4,567.87 

Pleasanton,  150  feet  east  of  Goddard  house,  10  feet  west  of  road ;  iron 

poBt  stamped  "4635  PHNX" 4,634.063 

PlaaMUtton  north  to  Graham  and  retnm. 

Graham,  0.3  mlle  south  of,  200  feet  south  west  of  Johnson  house,  30 
feet  east  of  road;  iron  post  stamped  "5102  PHNX" 5, 101.173 

Graham,  4  miles  south  of,  at  intersection  of  Alma  and  Graham  roads ; 
aluminum  tablet  stamped  "4746  PHNX" 4,745.168 

Flaatantoa  louth  via  Xeader  and  Wllaon  ranohM  to  Plna  Clonaga. 

Pleasanton,  3.2  miles  south  of,  on  divide  between  Pleasanton  and 

Big  Dry  Creeks,  30  feet  north  of  road ;  iron  post  stamped  "  5052 

PHNX  " 5,  051.  056 

Wilson  ranch,  1  mile  northwest  of,  60  feet  north  of  old  road,  on 

flat.  In  root  of  lone  tree;  spike 4,978.70 

Meader  ranch,  30  feet  northeast  of  house ;  aluminum  tablet  stamped 

"  4884    PHNX  " 4,  882.  680 

Meader  ranch,  3.2  miles  south  of,  40  feet  north  of  road,  in  saddle; 

iron  post  stamped  "5235  PHNX" 5,234.245 

Header  ranch,  6.3  miles  south  of,  on  divide,  30  feet  north  of  road; 

iron   post  stamped   "5289  PHNX" 5,287.973 

L.  C.  tank,  0.5  mile  southwest  of,  0.5  mile  southwest  of '  junction  of 

Pina  Cienaga-Graham  road,  300  feet  south  of  old  rock  house  on 

hlU;  bronze  tablet  stamped  "5148  PHNX" 5,146.876 

L.  C.  tank,  2  miles  southwest  of,  140  feet  east  of  road,  in  root  of 

oak  tree;  nail 5,317.21 

L.  C.  tank,  3  miles  southwest  of,  10  feet  east  of  forks  of  road,  at 

monument  on  flat,  on  stone;  chlseled  Square :__  5,431.66 

High  Lonesome  ranch,  southeast  comer  of  house;  aluminum  tablet 

stamped  "5513  PHNX" 5,512.590 

Hi^   Lonesome  ranch,  1  mile  south  of,  300   feet  south   of  gate, 

bowider;  chisel  mark 5,545.35 

High  Lonesome  ranch,  3.6  miles  southwest  of,  east  bank  of  Cienaga 

Creek,  50  feet  west  of  road ;   aluminum  tablet  stamped   "  5337 

PHNX  " 5,  336. 145 

Wilson  ranch  in  Mill  Creek,  100  feet  north  of  house,  in  stump ;  nail..  5, 419.  43 
Wilson  ranch,  1.9  miles  south  of,  50  feet  south  of  road,  on  divide; 

bronze  tablet  stamped  "5747  PHNX" 5,746.455 

Wilson  ranch,  3.5  miles  southeast  of,  40  feet  south  of  fence  comer, 

3  feet'west  of  road,  on  bowider;  chiseled  Square 5,909.44 

Pina  Cienaga,  2.5  miles  north  of,  20  feet  east  of  road,  on  stone; 

chisel    mark 6, 352. 24 

Pina  CienagaT  2  miles  north  of  junction  of  Graham-Silver  City  roads; 

bronze  tablet  stamped  "6365  PHNX" 6,364.590 
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Aloz&nder  ranoh  Mit  alonf  hlfhway  tU  Balnai  ranoh  to  Boward  Oienafa, 
thenoe  northweit  alonf  itase  road  tU  Whlt«  Hoiim  to  L.  0.  tank. 

Oldham  rauch,  300  feet  south  of,  30  feet  north  of  gate  in  yard;      Fttet. 

chisel  mark 5,  727. 65 

Oldham  ranch,  1.6  mlles  east  of,  at  foot  of  big  hiU,  and  at  forks  of 

road,  on  bowlder;  chisel  mark 5,607.60 

beside  monument  of  stone  3  feet  high;  aluminum  tablet  fetamped 
Oldham  ranch,  2.6  miles  east  of,  10  feet  north  of  road  on  ridge, 

"  6107  PHNX  " - 6, 106.  240 

Oldham  ranch,  4.9  miles  northeast  of,  20  feet  east  of  road  on  summit 

of  divlde;  aluminum  tablet  stamped  "0411  PHNX" 6,410.387 

Raines  ranch,  0.3  mile  east  of,  on  small  hlll  in  basin,  300  feet  north 

of  road,  black  stone  monument;  aluminum  tablet  stamped  "5914 

PHNX  " 5, 913.  454 

Raines  ranch,  2.5  miles  east  of,  hillside  50  feet  east  of  road,  on 

bowlder;  chisel  mark 6,111.13 

Raines  ranch,  5  miles  east  of,  10  feet  east  of  road,  on  summit  of 

ridge;  iron  post  stamped  "6310  PHNX" 6.309.597 

Raines  ranch,  9  miles  east  of,  30  feet  west  of  road  at  polnt  where  it 

begins  steep  descent,  bowlder;  chiseled  Square 6,184.83 

White  House,  about  3  miles  south  of,  20  feet  south  of  road,  at  rocky, 

point,  0.2)5  mile  east  of  foot  of  big  hill;  bronze  tablet  stamped 

"  5000    PHNX  " 4, 999. 613 

CliflP,  3  miles  north  west  of,  Howard  Cienaga,  junction  of  Graham  and 

Blue  Creek  Roads;  iron  post  stami)ed  "4596  PHNX" 4,595.330 

Cliflf,  6  miles  northwost  of,  30  feet  north  of  road  on  rocky  point 

alongside  stone  monument,  on  embedded  bowlder ;  chiseled  Square.  4, 754. 33 
White  House,  1  mile  east  of,  30  feet  south  of  fence  corner,  on  north  " 

slde  of  road,  in  root  of  juniper  tree;  nail 4,661^.20 

White  House,  100  feet  northwest  of,  at  fence  corner,  on  top  of  em- 
bedded bowlder;  bronze  tablet  stampeil  "4716  PHNX" 4,714.661 

White  House,  4  miles  west  of,  40  feet  west  of  road,  bowlder  b^ide 

stone  monument;  chiseled  square 4,882.15 

White  House,  6.5  mlles  west  of,  12  feet  south  of  road,  at  rocky  point, 

in  top  of  bowlder;  aluminum  tablet  stamped  "4981  PHNX" 4,980.  276 

At  Howard  Sanch. 

Howard  ranch,  2  miles  north  of,  end  of  concrete  ridge,  40  feet  east 
of  road,  east  side  of  Gila  River;  bronze  tablet  stamped  "4700 
PHNX  1903  " 4, 698.  919 

Howard  Oionaga  southeast  to  Cliff,  thence  north  and  weit  up  Oila  River  and 
MogoUon  Creek  via  Box  N  and  Rice  ranohes  and  L.  0.  paiture  to  Graham 
road,  8  miles  northweit  of  L.  C.  tank. 

Bell  ranch,  100  yards  south  of,  on  edge  of  mesa,  at  forks  of  road; 

aluminum  tablet  stamped  "4626  PHNX" 4,625.319 

Doyle  farm,  60  feet  west  of  house.  in  root  of  tree;  nail 4,  577. 18 

Winkler  ranch,  1,000  feet  west  of,  40  feet  northwest  of  fence  corner ; 

10  feet  north  of  road;  aluminum  tablet  stamped  "4011  PHNX"__  4,610.433 
Mogollon  Creek,  mouth  of,  5  feet  east  of  Russell  cabin,  on  north 

bank;  aluminum  tablet  stamped  "4650  PHNX" 4,649.455 
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Rnfisell  ranch,  3  miles  west  of,  20  feet  north  of  road  in  Mogollon 
Creek,  alongtside  stone  monument ;  aluminum  tablet  stamped  '*  4806      Feet. 
PHNX  " 4,  805.  541 

Slielly  ranch,  200  feet  north  of  house,  in  stump ;  nail 5, 000. 28 

Box  N  ranch,  900  feet  south  of,  south  bank  of  Mogollon  Creek,  40 
feet  above  creek  bed,'  30  feet  east  of  road;  aluminum  tablet 
stamped  "5099  PHNX" 5,098.625 

Box  N  ranch,  3  milea  west  of,  30  feet  north  of  road,  beside  stone 
monument;  aluminum  tablet  stamped  "5722  PHNX" 5,721.440 

Rice  ranch,  1.8  miles  east  of,  at  northwest  comer  of  Beirs  pasture 
fence,  5  feet  north  of  Jnnction  of  roads ;  aluminum  tablet  stamped 
•*  6041  PHNX  " .. 6,040.  382 

Rice  ranch,  1.4  miles  west  of,  at  junction  of  roads,  300  feet  east  of 
gate  to  I^on  &  Campbeirs  pasture;  aluminum  tablet  marked 
"  5847    PHNX  " 5, 846. 531 

Rice  ranch,  4.4  miles  west  of,  south  side  of  road,  at  west  gate  to 
Lyon  &  Campbeirs  pasture;  aluminum  tablet  stamped  "5697 
PHN-X  " - 5,  096.  287 

BOTLES  aVADBAKOLE. 

Big  Xiue  naeh  along  highwayi  up  San  Franoiaoo  Biver  to  Pleaianton. 

Big  Lue  ranch,  0.5  mile  northeast  of,  on  divide,  at  intersectlon  of 
roads;  iron  post  stamped  "6101  PHNX" 6,099.641 

Welch  ranch,  8.3  miles  north  of,  80  feet  south  of  river,  20  feet  east 
of  read,  in  root  of  cottonwood  tree;  wire  nail 4,182.43 

Welch  ranch,  9.1  miles  northeast  of,  200  feet  south  of  river,  40  feet 
south  of  road,  3  feet  south  of  large  bowlder  under  cliff ;  iron  post 
stamped  "4213  PHNX" 4,212.078 

8TEEFLEB00X  QUADBAHOLE. 

FolBt  S.8  mllM  «ovthwest  of  Btoeplerook  northoait  along  highway  via  Bteeplo- 

rock  and  Alexander  ranch. 

Steeplerock,  3.3  miles  southwest  of,  550  feet  south  west  of  Imperial 
mine,  12  feet  south  of  ruins  of  rock  house,  30  feet  east  of  road,  10 
feet  above  creek  bed;  aluminum  tablet  stamr)ed  "4714  PHNX"__-  4,712.870 

Steeplerock,  2  miles  south  of,  third  post  south  of  gate  to  Powell  cabin, 
at  Jnnction  of  drains;  spike  driven  close  to  ground 4,  837.  70 

Steeplerock,  northwest  comer  of  störe  building;  aluminum  tablet 
stamped  "  5133  PHNX  ". 5, 132.  314 

Steeplerock,  0.3  mile  east  of,  20  feet  east  of  stamp  mill,  in  southwest 
comer  of  crown  plate  of  alr  shaft;  spike 5,238.28 

Steeplerock,  2.2  miles  north  of,  foot  of  round- topped  mountain,  west 
bank  of  creek,  west  of  and  3  feet  above  wagon  road ;  aluminum  tab- 
let stamped  "5439  PHNX" 5,438.311 

Steeplerock,  3.9  miles  north  of,  suramit  of  Cherry  Mountains,  west 
side  of  road,  on  rock;  chiseled  Square 5,870.11 

Steeplerock,  4.3  miles  north  of,  Junction  of  drains,  bowlder  at  angle  of 
road;  chiseled  Square 5,682.49 

Steeplerock,  5.1  miles  north  of,  southeast  of  ruins  of  old  house,  20 
leet  south  of  road;  Iron  post  stamped  "5787  PHNX" 5,786.051 
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Steeplerock,  6.1  miles  north  of,  1.5  miles  south  of  Alexander  ranch, 
Bummit  of  Bluewater  Mountains,  at  road  crossing,  stone  4  feet      Feet. 
west  of  road;  chlseled  Square 8,184.38 

Steeplerock,  7.4  miles  north  of,  900  feet  south  of  Alexander  ranch 
house,  at  intersection  of  wagon  roads;  iron  post  stamped  "5868 
PHNX  " 5,  867.  474 

Steeplerock,  11  miles  north  of,  0.8  mile  east  of  Deer  Llck  Gienaga, 
500  feet  west  of  forks  of  road,  on  summit  of  ridge;  iron  post 
stamped  "  6339  PHNX  " 6, 338. 388 

ManfM  Valley  west  alonr  hifliway  to  Dnnoan. 

Foraker  ranch,  3  miles  south  of,  30  feet  west  of  road,  on  divide  of 

Burro  Mountains;  bronze  tablet  stamped  "6350  PHNX  1902" 6,350.066 

Kuox  ranch,  30  feet  south  of  fence  comer,  on  bowlder;  chiseled 

Square 5, 946. 384 

Knox  ranch,  2  miles  south  of,  100  feet  east  of  road  at  rocky  point; 

bronze  tablet  marked  "5608  PHNX  1902" 5,607.884 

Brock  ranch,  2.8  miles  west  of,  40  feet  east  of  junction  of  Gila  River 

and  Duncan  roads ;  aluminum  tablet  stamped  "  5376  PHNX  1902  "_  5;  375. 812 
Brock   ranch,  5.5  miles  west  of,   5  feet  north   of  road   crossing ; 

bronze  tablet  stamped  "5006  PHNX  1902" 5,005.804 

Brock   ranch,   8.8  miles  west  of,   10  feet   west  of   road,   at   trail 

crossing;  aluminum  tablet  stamped  "4698  PHNX  1902" 4,697.950 

Brock  ranch,  12.3  miles  west  of,  at  road  crossing ;  iron  post  stamped 

"4424  PHNX  1902" 4,423.795 

Brock  ranch,  15.2  miles  west  of,  Junction  of  old  and  new  Silver 

City-Duncan  roads;  iron  post  8tami)ed  "4382  PHNTC" 4,381.566 

24  ranch,  7  miles  east  of,  on  south  bank  of  drain,  20  feet  south  of 

road;  iron  post  stamped  "4149  PHNX" 4,148.284 

24  ranch,  4.2  miles  east  of,  0.3  mile  south  of  two  black  buttes,  on 

summit  of  divide,  10  feet  south  of  road ;  iron  post  stamped  "  4130 

PHNX  " 4, 129. 300 

24  ranch,  2.5  nilles  east  of,  at  Junction  of  Lordsburg  and  Silver 

City  roads,  in  drain;  iron  iwst  stamped  "4011  PHNX" 4,010.934 

Duncan,  12  miles  east  of,  40  feet  southwest  of  Catholic  Church,  15 

feet  east  of  road ;  iron  post  stamped  "  3800  PHNX  1902  " 3, 799. 774 

Wilson  ranch,  200  yards  south  of,  end  of  gravel  ridge,  30  feet  east  of 

road;   iron  post  stami)ed  "3765  PHNX" 3,764.465 

Howard  Cienaga  Mntheait  to  Gllff,  thonee  northeaat  np  Gila  Blvor. 

Cliff,  1.5  miles  north  of,  30  feet  east  of  road;  at  Warm  Springs,  in 
root  of  willow  tree;  nail 4,540.13 

Cliff,  0.3  mile  north  of  iiost  Office,  30  feet  west  of  forks  of  road, 
beside  stone  monument,  on  top  of  embedded  bowlder ;  bronze  tablet 
stamped  "4522  PHNX" 4,520.637 

Bell  ranch,  100  yards  south  of,  on  edge  of  mesa,  at  forks  of  road; 
aluminum  tablet  stamped  "4626  PHNX" 4,625.319 

Ollff  aonthoaat  alonff  itage  road  toward  BilTor  City^ 

Gila  Hotel,  400  feet  south  of,  at  gate,  west  side  of  road;  iron  post 
stamped   "4470  PHNX" 4,469.043 

Gila  Hotel,  1  mile  south  of,  at  forks  of  road,  bowlder;  chiseled 
Square 4, 458. 00 
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611a  Hotel,  2.5  mileB  east  of,  forks  of  Red  Buni  and  ClilT  roads,  15 

feet  north  of  road,  on  aide  of  rldge;  iron  po8t  8tami)ed  **4554       Feet. 

PHXX  " 4.  453. 080 

JoDes  rancb,  ÖOO  feet  north  of  house,  bowlder;  chisel  mark 4,602.03 

Metcalf  ranch,  3  miles  north  of,  on  sumniit  of  dlvide,  15  feet  we8t  of 

road;   iron  post  stamped  "4001  PHNX" 4,000.038 

Menton  house,  1,000  feet  northwest  of,  100  feet  south  of  road;  iron 

post    Btamped    "4771    PHNX" 4,762.093 

OAXP  ynroEVT  airADiiAjroLE. 

tepello  morthwtst  to  Oila  Forki,  thenoe  down  Olim  BlTor  to  Mof  ollon  Oroek. 

Sapello  Creek,  north  bank  of,  40  feet  south  of  lower  G.  O.  S.  ranch ; 

Iron  post  stamped  "5834  PHNX" 5,8Ji2.934 

Brannen  ranch,  southeast  comer  of  house,  south  side  of  Sai)ello 
Creek;  Iron  post  stamped  "5903  PHNX".. JL 5.991.884 

Hill  ranch,  on  Sapello  Creek,  300  yards  north  of,  10  feet  east  of  road 
to  Hot  Springs;  iron  post  stami^ed  "6126  PHXX  1903" 6,124.761 

Hill  ranch,  3  miles  north  of,  10  feet  east  of  road,  nenr  saddle  on  ridge, 
beside  stone  monument;  almninum  tablet  8tami)ed  "7487  PHNX 
1903  " - 7, 486. 109 

HiU  ranch,  6  miles  northwest  of,  10  feet  south  of  road,  in  saddle 
of  ridge;  bronze  tablet  stamped  "7382  PHNX  1903" 7.380.693 

Hill  ranch.  10  miles  north  of,  forks  of  wagon  road,  north  side  of  sad- 
dle; aluminum  tablet  stamped  "7390  PHNX  1903" 7,389.015 

Gila  Hot  Springs,  2.5  miles  south  of,  15  feet  east  of  road  on  round 
knob,  60  feet  east  of  section  comer  marked  111  on  east,  1111  on 
west ;  aluminum  tablet  stamped  "  0484  PHNX  1903  " 6. 482. 469 

Gila  River,  forks  of,  50  feet  west  of  road  on  hiUside,  south  bank  of 
east  fork ;  aluminum  tablet  stamped  "  5567  PHNX  1903  " 5, 565. 365 

Gila  Forks,  3.25  miles  south  of,  yellow  sandstone  ledge  on  west  bank 
of  Gila  River,  opposite  deserted  ranch  house;  aluminum'  tablet 
Btamped  "5466  PHNX  1903" 5,464.428 

Gila  Forks,  6.58  miles  south  of,  projection  of  ledge  30  feet  south  of 
road.  west  side  of  Gila  River;  aluminum  tablet  stamped  "5386 
PHNX  1903  " 5, 384.  578 

Gila  Forks,  9.39  miles  south  of,  projection  of  ledge  40  feet  north  of 
corral,  50  feet  south  of  road,  on  east  bank  of  GUa  River;  bronze 
tablet  stamped  "5312  PHNX  1903" 5,310.746 

Gila  Forks,  12.62  miles  south  of.  250  feet  east  of  log  cabin  on  flat, 
east  side  of  Gila  River;  aluminum  tablet  stamped  "5225  PHNX 
1903  " 5,  223.  784 

Sapello  Creek.  1  mlle  west  of,  detached  bowlder  at  foot  of  hlll,  30  feet 
west  of  road,  west  side  of  Gila  River;  aluminum  tablet  stamped 
**5149  PHNX  1903" 5,147.981 

Sapello  Creek,  4  miles  west  of,  10  feet  south  of  group  of  detached 
bowlders,  40  feet  east  of  road  on  east  side  of  Gila  River;  bronze 
tablet  stamped  "  5086  PHNX  1903  " 5, 084. 609 

Sapello  Creek,  8  miles  south  of,  40  feet  east  of  road,  east  side  of 
Gila  River,  large  white  sandstone  bowlder;  bronze  tablet  stamped 
-4991  PHNX  1903" 4.989.547 

Sapello  Creek,  11  miles  south  of,  large  sandstone  bowlder  at  foot  of 
cliff,  north  side  of  road,  west  side  of  Gila  River;  bronze  tablet 
stamped  "4914  PHNX  1903" 4.912.745 
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Sapello  Creek,  14  miles  soutli  of,  bench  4  feet  above  ground,  on  stone 
bluff,  30  feet  north  of  road,  west  side  ot  Gila  River ;  bronze  tablet      F^t. 
stamped  "  4835  PHNX  1903  " 4, 833.  546 

Turkey  Creek,  0.25  mile  south  of,  40  feet  west  of  road,  near  rock  bluff, 
west  slde  of  Gila  River ;  bronze  tablet  stamped  "  4770  PHNX  1903  ".  4, 768.  875 

Chirioahua  and  San  Simon  Quadrangles. 

GBlllT  COUOTT. 

The  elevations  in  the  foUowing  list  are  based  öpon  the  precise 
level  line  along  the  Southern  Pacific  Railroad.  For  additional  eleva- 
vations  on  these  quadrangles  refer  to  level  lists  in  Arizona. 

The  leveling  was  done  in  1907  by  T.  A.  Green. 

SAN  BIXON  aHADBANOLE. 
Oienaga  nortb  to  Paramorei  ranoh. 

Cienaga,  250  feet  west  of,  in  southeast  comer  of  pasture  lot  of  J.  A. 
Chenoweth's  ranch.  Just  northwest  of  crossroads,  in  large  rock;       peet. 
aluminum  tablet  stamped  "3911  1907" 3,921.732 

Oienaga  sontli  B  miles. 

Rodeo,  13  miles  north  of,  Ed  Hill  ranch,  0.54  mile  north  of,  10  feet 
west  of  road;  iron  post  stamped  "3935  1907" 3,945.700 

CHIBIOAHTIA  QüADBAKOLE. 
Rodeo  north  0.7  miles  to  benoh  mark  6  miles  south  of  Oienafa. 

Rodeo,  200  feet  southeast  of  Station,  230  feet  south  of  track,  west 
side  of  Store  and  post  office  kept  by  A.  D.  Wallace;  iron  post 
stamped  "4115  1907" 4,126.201 

Rodeo,  3.77  miles  north   of,   in  southeast  comer  of  fence  around 

windmill  and  water  tank;  iron  post  stamped  "4052  1907" 4,063.402 

Rodeo,  6.13  miles  north  of,  40  feet  west  of  road,  midway  between 
•two  trees;  iron  post  stamped  "4042  1907" 4,052.456 

Cienaga,  5  miles  south  of,  east  slde  of  road.  50  feet  west  of  house 
occupied  by  G.  W.  Shipman,  8  feet  west  of  fence;  iron  post 
stamped  "4004  1907" 4,014.964 

Alamogordo,  Avis,  Oypsum  Hills,  Las  Cruces,  and  Orogrande  Quadrangles. 

DONA  kSk   AND  OTEBO  C0UNTIE8. 

The  elevations  in  the  following  list  were  determined  by  primary 
leveling  extended  from  El  Paso,  Tex.,  based  on  an  elevation  de- 
tennined  by  precise  leveling.  The  elevations  on  line  from  a  point 
near  Newman  ranch  to  Anthony,  in  the  Orogrande  and  Las  Cruoes 
quadrangles,  part  of  a  closed  circuit,  are  adjusted.  The  line  along 
the  El  Paso  &  Southwestern  Bailroad  to  Alamogordo  and  along  high- 
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way  10  miles  east  of  Alamogordo  in  the  Alamogordo,  Orogrande,  and 
Grpsum  Hills  quadrangles  is  a  single  unchecked  line.  A  circuit  was 
extended  from  the  latter  point  to  Pinon,  but  on  account  of  an  exces- 
sive  closure  error  it  has  not  been  adjusted.  Additional  elevations  in 
the  Las  Cruces  quadrangle  are  given  in  a  list  for  precise  leveling. 

The  leveling  in  the  Orogrande  and  Las  Cruces  quadrangles  was 
done  in  1907  by  Fred  McLaughlin,  and  that  in  the  Alamagordo, 
Avis,  Orogrande,  and  Gypsum  Hills  quadrangles  in  11)09  by  K.  W. 
Trimble. 

OBOOBAHSE  QTTADBAVGLE. 

fiUtm  Urne  northeact  aloa^  El  Faso  Ik  SoQthwettern  B.  B.  to  point  8.8  milei 
■orthoaat  of  Turqaolio  (part  of  a  slnfflo  uaobecked  line  from  El  Paio,  Toz., 
via  Alamoffordo  to  point  10  miles  southeast  of  Alamogordo). 

Feet 

Teras-New  Mexico  boundary  line;  top  of  rall  opiwsite  liue  post 3, 999.  7 

Xewnian«  in  soutb  side  of  concreto  ba^e  of  water  tank;  cblsel 
mark,  marked  "3997.95  B.  M." * 3,997.95 

Newman,  2  miles  nortbeast  of,  at  milepost  21,  50  fect  west  of  rall- 
road ;  fron  post  stamped  "  3981 " 3,\>S0.  733 

Ilaeco,  0.8  mile  soutbwest  of,  at  milepost  24,  50  feet  west  of  rail- 
road;  Iron  post  stamped  "4053" 4,052.642 

Hneco,  opposite  stock  pens;  top  of  rail 4,072.66 

Hoeco,  2.2  miles  nortbeast  of,  at  milei)08t  27,  50  feet  west  of  rall- 
road;  Iron  post  stamped  "4101" 4,101.109 

Alvarado,  opposite  sIgnboard;  top  of  rall 4,100.7 

Alvarado,  0.5  mile  nortbeast  of,  at  mlleiwst  30,  50  feet  west  of  rall- 
road;  Iron  post  stamped  "4099" 4,098.963 

I>esert,  2.5  miles  soutbwest  of,  at  milepost  33,  50  fect  west  of  rail- 
road;  iron  post  stamped  "4078" 4,078.014 

Deaert,  opposite  signboard  "Descrt;  "  top  of  rail 4,085.2 

Desert,  0.7  mile  nortbeast  of,  at  mileiK)Bt  36,  50  feet  west  of  railroad ; 
iron  post  stamped  "4077" 4,077.113 

Desert,  3.7  miles  nortbeast  of,  at  milepost  39,  50  feet  west  of  rail- 
road;  iron  post  stamped  "4085" 4,085.002 

Elwood,  0.5  mile  soutbwest  of,  at  milepost  42,  50  feet  west  of  rail- 
road;  iron  post  stamiKHl  "4089" 4,088.641 

Orogrande,  3.2  miles  soutbwest  of,  at  milepost  45,  50  feet  west  of  rail- 
road;  iron  post  stamiHKl  "4104" 4,104.003 

Orogrande,  in  front  of  Station ;  top  of  rail 4, 179. 0 

Orogrande,  200  feet  west  of  Station;  iron  post  stamped  "4180" 4,179.557 

Orogrande,  2.8  miles  nortbeast  of,  at  milepost  51,  50  feet  west  of 
raUroad;  iron  post  stamped  "4173" 4,173.322 

Orogrande,  5.8  miles  nortbeast  of,  at  milei)08t  54,  50  feet  west  of 
railroad;  iron  ix)St  stamped  "4119" 4,119.368 

Turquoise,  2.8  miles  nortbeast  of,  at  milepost  57,  50  feet  west  of 
railroad;  iron  i)ost  stamijed  "4058" 4,057.965 

Vewman  ranch  northwest  alon;  highway  to  Anthony  Pass. 

Newman  rancb,  1.8  miles  west  of,  15  feet  west  of  road  forks;  Iron 
post  stamped  "4092" 4,103.237 

Newman  rancb.  4.8  miles  west  of,  10  feet  soutb  of  road;  iron  post 
stamped   "  4301 " 4,  313. 153 

870Ö9**— Bull.  464—11 3 
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LAB  OBVOES  QUADBAHGLE. 
Anthony  Oap  wert  nlong  hlffhwaTi  to  La  Tnnn  (Anthony  port  ollloe). 

Anthony,  3.7  miles  east  of,  10  feet  north  of  road,  30  feet  north  of      FeeL 
creek;  Iron  post  stamped  "4155" 4,166.003 

La  Tuna  (Anthony  post  Office).  33  feet  west  of  track,  4  feet  north  of 
TexaB-New  Mexico  line;  Iron  post  stamped  "3780" 3,791.743 

GYPSinC  HHXB  aVADRAHGLE. 


Point  3.8  miles  northenit  of  Tnr^uoiie  northeaat  along  El  Pnao  ft  Sonthweitem 
B.  &.  to  point  4  milei  northeaat  of  Eioondido  (part  of  a  Single  nnchecked 
line  from  El  Paso,  Tex.,  via  Alamogordo  to  point  10  miles  southeast  of 
Alamoffordo). 

•  « 

Turquoibe,  5.8  miles  uortheast  of,  at  milepost  60,  GO  feet  west  of  El 

Paso  &  Southwestern  R.  R.;  Iron  post  stamped  "4018" 4,017.504 

BiScondido,  2  miles  southwest  of,  at  milepost  (33,  50  feet  west  of  rail- 

road;  iron  i)ost  stamped  "4034" 4,033.979 

Escondido,  1  mile  northeast  of,  at  miIe]3ost  66,  50  feet  west  of  rail- 

road;  iron  post  stami)ed  "4020" 4,019.788 

Escondulo,  4  miles  northeast  of,  at  milei>ost  69,  50  feet  west  of  rall- 

road;  iron  post  stamped  "4004" 4,004.193 

ALAICOOOEDO  aUADEAKOLE. 

Point  4  miles  northeast  of  Esoondido  northeast  alonr  El  Paso  ft  Southwestern 
R.  E.  to  Alamorordo  (part  of  a  sinyle  nnchecked  line  from  El  Paso,  Tex., 
via  Alamoffordo  to  point  10  miles  southeast  of  Alamoirordo). 

Dog  Canyon,  3.2  miles  southwest  of,  at  milepost  72,  50  feet  west  of 

railroad;  iron  post  stamped  "4004" 4,004.118 

Dog  Canj'on,  in  front  of  Station ;   top  of  rail 4, 035.  6 

Dog  Canyon,  150  feet  west  of  Station ;  iron  post  stamped  "  4034  "_>  4, 033.  588 
Dog  Canyon,  1.7  miles  northeast  of,  at  miieiK)st  78,  50  feet  west  of 

railroad  ;   iron   post   stamped   "  4072  " 4, 072. 179 

Omleo,  opposite  signboard;  top  of  rail 4,184.8 

Omlee,  50  feet  west  of  signboard;  iron  i>ost  stamped  "4183" 4,182.926 

Alamogordo,  2  miles  southwest  of,  at  mileiwst  84,  50  feet  west  of 

railroad;  iron  post  stami^ed  "4295" 4,295.424 

Alamogonlo,  in  front  of  Station;  top  of  rail 4,333.9 

Alamogordo,  courthouse,  south  end  of  lower  stouo  step  of  west  ap- 

proach  to  south  entrance ;  aluminum  tablet  stamped  "  4342  " 4, 341.  810 

Near  Alamogordo. 

Alamogordo,  1  mile  north  of,  oii  west  end  of  top  stone  step  of  south 
approaoh  to  east  entrance  of  basement  of  Institute  for  the  Blind; 
chisel  mark 4, 363. 61 

Alamogordo  southeast  via  Woods  and  Atkinson  ranches  to  Alamo  lumber  oamp 

on  Penasco  Creek   (Single,  nnchecked  line). 

Alamogordo,  3.5  miles  southeast  of,  on  Alamo  Canyon  road,  50  feet 
southeast  of  road  fork,  on  liniestone  rock;  chisel  mark,  marked 
"4744.78" 4,744.78 

Alamogordo,  3.7  miles  southeast  of,  at  nionth  of  Alamo  Canyon,  in 
north  end  of  east  concrete  abutuiont  of  Alamo  Crcn^k  conduit; 
aluminum  tablet  stamped  "4S05" 4.804.522 
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Alamogordo,  4.7  miles  east  of,  20  feet  south  of  Alamo  Canyon  traiK       Feet. 

OTL  llmeBtone  ledge;  chlsel  mark,  marked  "5008  B.  M." 5,008.02 

Alamogordo,  5.6  miles  east  of,  50  feet  east  of  junction  of  Alamo  and 

Cabellero  canyons,  on  limestone  ledge ;  chlsel  mark,  marked  "  5200.73 

B.  M.",,^ 5.  200.  73 

Alamogordo,  7  miles  east  of,  10  feet  south  of  Alamo  Creek,  In  Alamo 

Canyon,  in  limestone  ledge;  aluminum  tablet  stamped  "5502" 5,591.735 

Alamogordo,  9  miles  east  of,  3  feet  east  of  Alamo  trail  at  Junction  of 

Gordon  Gulch  and  Alamo  Canyon,  in  limestone  ledge;  chisel  mark, 

marked  "  6210.36  B.  M." 6, 210. 36 

Alamogordo,  10.2  miles  east  of,  100  feet  nortli  of  Woods  ranch  house, 

in  sandstone  rock;  aluminum  tablet  stamped  "7050" 7,049.080 

Alamogordo,  11.1  miles  east  of,  south  side  of  Woods-Atkinson  trail,  iu 

root  of  pine  tree;  nail,  marked  "7397.8  B.  M." 7,397.82 

Atkinson  ranch,  0.5  mile  wcst  of,  on  Woods-Atkinson  trail  at  sumuiit 

of    Sacramento    Mountain,    in    root   of   pine   tree;    nail,    marked 

"  8995.56  " 8.  995.  56 

Alamo  Lumber  Co.  camp  on  Pennsco  Creek,  75  feet  southeust  of 

Stahles,  in  limestone  ledge;  aluminum  tablet  stamped  "8786" 8,786.099 

AUmo  Lumber  Co.  camp  Mutlieast  via  Sioe  Canyon,  Baoramento  "RiwtT  road, 

and  Cariiaa  rang  er  itation  to  Btepheni  Lake. 

Note. — ^Part  of  t^iis  clrcuit  has  an  error  of  1.9  feet,  which  has  not 
been  adjusted. 

Rice  Canyon,  1  mile  west  of  mouth,  on  Rice  Canyon  road,  15  feet 
north  of  road  fork,  on  sandstone  rock;  chisel  mark,  marked 
"8845.65  B.  M." -_ 8,  JUS.  65 

Alamo  Lumber  Co.  camp,  4  miles  southetist  of,  on  Sncraniouto 
RiTer  road  at  summit  of  mountain,  20  feet  south  of  road  fork. 
In  limestone  rock;  aluminum  tablet  stamiwd  "9498" 9,497.523 

Verdon  ranch  house,  3.2  miles  northwest  of,  10  feet  north  of  Sncra- 
mento  River  road,  in  root  of  aspen  tree;  nail,  marked  "8891.8 
R   M." 8.  S91.  84 

Verdon  ranch  house,  0.4  mile  west  of,  60  feet  northoast  of  junc- 
tion of  Sacramento  River  and  Wills  Canyon  roads,  in  liniestoue 
ledge;  aluminum  tablet  stamped  "8432" 8,431.749 

Bishop  ranch  house,  1.1  miles  northwest  of,  10  feet  south  of  Sacra- 
mento River  road,  in  sandstone  rock;  chisel  mark,  marked 
"8089.3  B.  M." L S,0S9.31 

Bishop  ranch  house,  50  feet  west  of,  10  feet  north  of  Sacramento 
River  road,  in  limestone  ledge;  aluminum  tablet  stamped  "  7934  "«_  7, 933. 745 

Spiller  ranch  house,  0.2  mile  east  of,  15  feet  north  of  Sacramento 
River  road,  in  sandstone  rock ;  aluminum  tablet  stamped  "  7426  "__  7, 420. 149 

O.  M.  Lee  ranch  house,  0.5  mile  east  of,  100  feet  west  of  mouth  of 
üraveyard  Canyon,  20  feet  north  of  Sacramento  River  road,  in 
sandstone  rock;  aluminum  tablet  stamped  "7071" 7,071.138 

Key  ranch  house,  600  feet  northeast  of,  30  feet  north  of  Sacramento 
River  road,  in  limestone  ledge;  chisel  mark,  marked  "6816.45 
B.  M." 6,816.45 

Cariflsa  ranger  Station,  200  feet  west  of,  25  feet  south  of  Sacramento 
River  bed,  in  limestone  ledge;  aluminum  tablet  stamped  "6685"—  6,685.268 

Fleming  ranch  house,  0.2  mile  east  of,  10  feet  north  of  Sacramento 
River  bed,  in  root  of  blazed  pine  tree;  nail,  marked  "  6578  B.  M."_  6,  577. 85 
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Fleming  ranch  house,  2.5  milos  east  of,  10  feet  soutli  of  Sacramento       Feet. 
River  bed,  in  limestone  ledge;  aluniiuum  tablet  stamped  '*6359"..  6,358.001 

Fleming  ranch  house,  4.6  miles  east  of,  on  south  side  of  Sacramento 
River  road,  5  feet  sonth  of  Sacramento  River  bed,  in  limestone; 
chisel  marlc,  marked  **  6164.3  B.  M." 6, 164.  25 

Dangherty  ranch  house,  0.6  mile  north  of,  100  feet  north  of  Sacra- 
mento River  road  and  150  feet  north  of  Daugherty's  tank,«  in 
limestone  ledge;  aluminum  tablet  8tami)ed  "6039" 6,038. IKlO 

Stephens  Lake,  3.2  miles  west  of,  25  feet  north  of  Surveyor  Canyon 
road,  in  sandstone;  chisel  mark,  marked  "6194.2  B.  M." 6,194.16 

Stephens  I^ake,  2.1  miles  west  of,  70  feet  south  of  Surveyor  Canyon 
road,  25  feet  south  of  Surveyor  Canyon  Creek,  In  limestone  ledge ; 
aluminum  tablet  stami^d  "6352" 6,352.108 

Stephens  Lake,  0.8  mile  west  of,  60  feet  south  of  Surveyor  Canyon 
road,  in  root  of  blazed  pine  tree;  nail,  marked  "6518  O.  B.  M." 6,518.05 

Weed  weit  ulong  hlghway  to  AUmo  Lumber  Co.  oamp  on  Penaaoo  Creek. 

Note. — Part  of  the  clrcuit  has  an  error  of  1.9  feet,  which  has  not 
been  adjusted. 

« 

Weed,  4.2  milos  west  of,  600  feet  northwest  of  junction  of  Aqua  Chi- 
quita  and  Cloudcroft  roads,  20  feet  east  of  Cioudcroft  road,  in 
limestone  ledge;  aluminum  tablet  stami)ed  "7391" 7,390.541 

Weed,  6.6  miles  northwest  of,  15  fei't  north  of  Weed-Cloudcroft 
road,  on  sandstone  rock;  chisel  mark,  marked  "7857.3  B.  M." 7,857.30 

Weed,  7.2  miles  northwest  of,  summlt  betweon  Aqua  Chiquita  and 
Bear  canyons,  50  feet  west  of  Weed-Cloudcroft  road,  in  limestone 
ledge;  aluminum  tablet  stamped  "8102" 8,161.  aso 

Weem*s  ranch  house,  200  feet  north  of  Bear  Canyon,  15  feet  east  of 
Weed-Cloudcroft  road,  in  root  of  blazed  oak  tree;  nail,  marked 
"7623  B.  M." 7.622.99 

Weed,  9.2  miles  northwest  of,  top  of  divide  between  Bear  Canyon 
and  Penasco  Creek,  25  feet  east  of  Weed-Cloudcroft  road;  chisel 
mark  on  limestone  rock ;  blazed  pine  tree,  marked  "  7868.3  " 7, 868.  313 

Cox  Canyon,  0.2  mile  west  of  niouth,  5  feet  north  of  Penasco  Creek 
road.  In  limestone  ledge;  aluminum  tablet  stamped  "7135" 7,135.286 

Alamo  Lumber  Co.  camp,  8.1  miles  east  of,  15  feet  north  of  Panasco 

Creek  road,  in  limestone  ledge ;  aluminum  tablet  stami)ed  "  7639  "_  7, 638. 979 

Alamo  Lumber  Co.  camp,  8.1  miles  east  of,  15  feet  north  of  Penasco 

Creek  road,  in  root  of  blazed  pine  tree;  nail,  marked  "  7786  B.  M.".  7, 786. 02 

Alamo  Lumber  Co.  camp,  3.9  miles  east  of,  20  feet  north  of  Penasco 

Creek  road,  in  limestone  ledge;  aluminum  tablet  stamped  "  8104  "_  8,103.534 
Alamo  Lumber  Co.  camp,  on  Penasco  Creek,  75  feet  southeast  of 

Stahles,  in  limestone  ledge;  aluminum  tablet  stamped  "8786" 8,788.043 

Blevation  from  northwest 8, 786. 099 

Closure  error 1.944 

AVIS  aUADRAKOLE. 
Siepliei»  Lake  northeast  along  highway  to  Pinon,  thence  northweit  to  Weed. 

Worthington  ranoh  house,  0.3  mile  southeast  of,  50  feot  south  of 
Sacramento-Pinon  road,  in  limestone  ledge;  aluminum  tablet 
stamped  "6520" 6,519.707 
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McElrath  ranch,  0.5  mile  west  of,  10  feet  south  of  Sacra mento-Pinon      Peet 
road,  in  root  of  blazed  pluon  tree;  nall,  marked  *' 6471.7  B.  M.*' 6,471.74 

Mc£IIratli  ranch  house,  1  mile  east  of,  90  feet  soutli  of  Sacramento- 
Pinon  road.  in  root  of  blazed  pinon  tree;  nail,  marked  "6273.1 
B.  M." 6. 273.11 

Wright*8  ranch  house,  300  feet  west  of,  50  feet  south  of  Sacramento- 
Pinon  road,  in  limestone  rock ;  aluminum  tablet  stamped  "  6164  "_.  6, 163. 944 

Pinon,  0.9  mile  west  of,  25  feet  north  of  Sacramento-Pinon  road, 
in  limestone  rock;  chlsel  mark,  marked  ••0031.6  B.  M." 6,031.57 

Pinon,  1.4  miles  north  of,  50  feet  east  of  Pinon-Weed  road,  in  lime- 
stone rock;  aluminum  tablet  stami)ed  •*0102" 6,101.856 

Pinon,  3.6  miles  north  of,  5  feet  west  of  Pinon-Weed  road,  on  lime- 
stone ledge;  chisel  mark,  marked  ••6460.5  B.  M." 6,460.48 

Pinon,  4.6  miles  north  of,  10  feet  south  of  Pinon-Weed  road,  in  lime- 
stone rock ;  aluminum  tablet  stamped  **  6664  " 6, 664. 157 

Avis,  1.2  miles  east  of,  15  feet  north  of  Pinon-Weed  road,  on  limestone 
rock;  chisel  mark,  marked  ••6684  B.  M." 6,684.07 

Avis,  0.2  mile  east  of,  40  feet  north  of  Pinon-Weed  road,  in  limestone 
ledge;  aluminum  tablet  stamped  ••6767" 6,766.697 

Avis,  1.3  miles  northwest  of,  20  feet  south  of  Pinon-Weed  road,  in 
limestone  ledge;  aluminum  tablet  stamped  ••6937" 6,937.085 

Avis,  2.9  miles  northwest  of,  10  feet  east  of  Pinon-Weed  road,  on 
limestone  ledge;  chisel  mark,  marked  •*  6S70.3  B.  M." 6,870.31 

Ans,  3.6  miles  northwest  of,  20  feet  west  of  Blue  Water  Canyon 
road  fork,  on  limestone  rock;  chisel  mark,  marked  "  6814.5  B.  M."_  6. 814.46 

Avis,  5.5  miles  northwest  of,  40  feet  south  of  Pinon-Weed  road,  at  top 
of  divide  between  Blue  Water  and  Perk  canyons,  in  limestone 
ledge;  aluminum  tablet  stamped  "7290" 7,290.186 

Weed,  3.6  miles  southeast  of,  30  feet  west  of  Pinon-Weed  road,  in 
root  of  oak  tree;  nail,  marked  "6980.1  B.  M." 6,980.10 

Weed,  300  feet  northeast  of  post  Office,  30  feet  east  of  road,  in  lime- 
stone ledge;  aluminum  tablet  stamped  "7043" 7,042.001 

Magdalena,  San  Marcial,  and  Socorro  quadrangles. 

80C0BB0  COÜNTT. 

The  elevations  in  this  list  are  determined  by  primary  leveling  con- 
nected with  the  precise-level  line  over  the  Atchison,  Topeka  &  Santa 
Fe  Railway,  which  crosses  the  San  Marcial  and  Socorro  quadrangles. 

Leveling  in  all  three  quadrangles  was  done  by  Chester  Irvine  in 
1904.  Additional  leveling  was  done  in  the  Magdalena  quadrangle  by 
F.  A.  Nussle  and  in  the  San  Marcial  quadrangle  by  B.  D.  Stewart 
in  1905. 

BAK   XABCIAL    QITADRANOLE. 
Hear  Socorro. 

Luis   Ix>pez,   4.5   miles  south   of   Socorro,   at   south  west  comer   of      Feet. 
church;  Iren  jwst  stamped  " 4575-SOCR-1904  " 4,580.227 
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BOOOKBO  QUADRAHOLE. 
Boeono  north  over  Atohiaon,  Topeka  ft  Santa  F«  By.  to  Lomltar. 

Socorro,  2  miles  south  of,  40  feet  southwest  of  railroad  crosslng;       Peet 

Iron  post  stamped  "  456S-SOCllr-19a4  " 4,573.252 

Socorro,  In  front  of  Station ;  top  of  rail 4, 587. 4 

Socorro,  3  miles  north  of,  90  feet  east  of  Escondldo  Ohurcb;  iron 

post  stamped  "4624-SOCR-1904" 4,629.264 

Lemitar,  50  feet  southeast  of  signboard  at  Station ;  iron  post  stamped 

"  461S-SOCR-1904  " 4,623.677 

Lemitar,  3- mlles  nortli  of,  40  feet  east  of  railroad  crosslng;  iron  post 

stamped  "  463a-SOCR-19ai  " 4, 641. 046 

Lull  Lopei  northweit  along  road  to  Booorro  Canyon. 

Luis  Lopez,  1.6  miles  northwest  of,  5  feet  from  road,  on  end  of  ridge, 
north  sidc  of  drain ;  aluminum  tablet  stamped  "  4820-SOGR  " 4, 825. 414 

Booorro  louth  and  weit  via  Magdalena  Branoh. 

Socorro,  3.5  mlles  southwest  of,  50  feet  west  of  rond  crosslng,  near 
dam  in  arroyo;  iron  iK)st  stamped  "  4919-SOOR-1904  " 4,924.766 

Socorro,  5  mlles  southwest  of,  at  southeast  corner  of  old  sectlon 
house;  iron  i)ost  stami)ed  "  5159-SOCR-1904  " 5,164.423 

Socorro,  7.8  mlles  southwest  of,  30  feet  north  of  railroad,  on  flat 
bench;  iron  post  stamped  "  5497-SOCR-1904  " 5.502.523 

Booorro  north  and  west  along  road  toward  Bnake  Raneh. 

Socorro,  in  northwest  corner  of  courthouse ;  aluminum  tablet  stamped 
"  46ia-SOCR-1904  " 4,615.479 

New  Mexico  Schopl  of  Mlnes,  southeast  corner  of  buildlng ;  aluminum 

tablet  stami)ed  "461G-SOCK-1904  " 4,621.  534 

New  Mexico  School  of  Mlnes,  3.5  mlles  north  of,  5  feet  south  of  road, 
south  bank  of  Nogah  Canyon;  iron  post  stamped  "4806-SOCR- 
1904  " 4, 810. 527 

New  Alexico  School  of  Mlnes,  G  mlles  northwest  of,  10  feet  south  of 
road  on  end  of  ridge;  iron  post  stamped  "  5115-SOCR-1904  " 5,120.435 

Lemitar  weit  along  road  toward  Polvadera  Momtaln« 

Lemitar,  3  miles  west  of,  20  feet  north  of  road,  0.8  mile  east  of  foot 
of  mountaln ;  iron  post  stamijed  "  5101-SOCR-1904  " 5, 106. 329 

Eioondldo  eait  to  OJo  de  la  Parida,  tbenoe  north    9  milei,    thenoe    weit    to 

Alamillo. 

Publlto,  2  mlles  east  of,  10  feet  north  of  wagon  road,  150  feet  north 
of  drain ;   iron  post  stamped  "  4878-SOCR-1904  " 4, 883. 376 

OJo  de  la  Parida  ranch,  1.5  miles  west  of,  120  feet  east  of  road  forks, 
end  of  high  ridge ;  iron  post  stamped  "  5188-SOCR-1904  " 5, 193. 337 

Ojo  de  la  Parida,  2.5  mlles  north  of,  50  feet  west  of  road,  by  mes- 
quite  tree  on  flat;   iroa  post  stami)ed  ** 5118-SOCR-1904 " 5.123.564 

OJo  de  la  Parida,  0  mlles  northeast  of.  10  feet  east  of  ranch,  0.5  mile 
east  of  mlddle  one  of  three  hills  on  flat ;  Iron  post  stamped  "  5116- 
SOCR-1904  " 5. 121. 513 
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Ojo  de  la  Parida,  8.5  miles  nortbwent  of,  40  feet  north  of  trnil,  in 
saddle,  soutb  foot  of  rock  butte ;  alnniinum  tablet  stamped  "  5184-      F^t 
8OCR-1904  " 5, 189. 514 

Alamillo,  3.5  miles  nortbeast  of,  alongside  blazed  cedar  tree,  on  sand 
mesa;  alumlnuni  tablet  stamped  *' 4972-SOCR-1904  " 4,977.284 

Polvmdera  northweit  to  San  Lortaso  Amyo. 

PolTadera,  2.2  miles  nortbwest  of,  20  feet  soutb  of  point  wbere  road 
crosses  divide  to  San  Lorenzo  Arroyo;  Iron  post  stamped  "4926- 
SOCK-1905  " 4, 931. 127 

Jazal  Largo  east  to  OJo  A6  laa  Oanas,  thenoe  nortli  to  OJo  de  la  Parlda. 

Jaral  Largo,  0.7  mlle  nortbeast  of,  150  feet  nortb  of  Arroyo  de  las 
Canas  at  road  crossing  of  arroyo,  about  17  feet  above  arroyo  bed, 
on  poInt  of  blU;  iron  post  stamped  "  4650-SOCR^1905 " 4,655.400 

Ojo  de  las  Canas,  150  feet  nortbwest  of  spring,  5  feet  enst  of  small 
rock  house,  in  large  limestone  bowlder;  alumlnum  tablet  stamped 
"  5050-SOCR-1905  " 5, 055. 970 

Ojo  de  las  Canas,  4.8  miles  nortb  of,  100  feet  nortbeast  of  townsblp 
comer  T.  2  S.,  R.  1  E.,  in  rock  outcrop ;  aluminum  tablet  stamped 
519O-SOCR-1Ö05  " 5, 195. 955 


u 


KAODALEKA  aVABBAKOLE. 
Magdalona  Brandt  of  Atohioon,  Topaka  ft  Santa  Fe  Bailway  to  flnake  ranck. 

Cactns  Fiat  raucb,  2.5  miles  west  of,  40  feet  soutb  of  railroad,  west 

foot  of  small  wbite  hill ;  iron  iwst  stami)ed  "  5762-SOCRr-1904  "__  5,  767.  597 

Snake  rancb,  800  feet  west  of,  10  feet  soutb  of  road  from  raneb  to 
Magdalena;    Iron   post   stamped   " 5747-SOCR-1904 " 5,752.611 

Booorro  north  and  weit  to  Bnake  ranoh. 

Snake  rancb,  1.6  miles  nortbeast  of,  50  feet  nortb  of  road,  summit 
of  bigb  rldge,  nortb  foot  of  Strawberry  Peak;  aluminum  tablet 
Btamped    "  5021-SOCR-1904  " 5,925.851 

Up  San  Lorenso  Arroyo  to  San  Lorenso  Spring. 

San  Lorenzo  Spring,  100  feet  west  of.  10  feet  abovo  bottom  of  wasb, 
6.1  feet  nortb  of  nortbwest  corner  of  adobe  ruin;  iron  post 
stamped    "  543H-SOCR-1905  " 5, 442. 817 

San  Lorenso  Spring  Bonth  along  road  to  Bnake  ranoh. 

San  Lorenzo  Spring,  3.7  miles  soutbwest  of,  20  feet  east  of  road,  on 
summit  of  low  rldge ;  aluminum  tablet  stamped  "  5905-SOCR- 
190Ö  " 5,  910.  395 

Snake  rancb,  4.4  miles  west  of  nortb  of,  10  feet  east  of  road,  on  top 
of  low  rldge;  iron  post  stamped  "  6067-SOCU-1905  " 0,071.818 

7erka  of  road  1  mlle  eonth  of  San  Lorenso  Spring  south  toward  Bnake  ranoh. 

San  Loreuzo  Spring,  4  miles  soutbwest  of,  20  feet  soutb  of  road,  top 
ot  main  divide,  500  feet  soutb  of  soutbeast  corner  of  Sauder^s 
fence;   iron  post  staraiied  '*  5949-SOCR-1905 " 5,954.097 
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Oaotui  7Ut  ranoll  northweit  alony  raHro&d  to  Magdalena,  thenoe  loatlLoast 

▼la  imelter  rallroad  and  wagon  road  to  Kelly. 

GactuB  Fiat  ranch,  2.5  miles  west  of,  40  feet  soutli  of  rallroad,  about 
300  feet  north  of  wagon  road,  west  foot  of  small  white  hill ;  iron      Feet. 
post  stamped  "  5762  SOOR  1904  " 5, 767.  597 

Gactus  Fiat  rancb,  6.8  miles  west  of,  at  southwest  corner  of  sectlon- 
houfie  fence,  50  feet  north  of  track;  Iron  post  stamped  "6004 
SOCR  " 6, 009.  287 

Water  Canyon,  1.8  miles  west  of,  50  feet  north  of  wagon  road,  at 

nillepost  995;  iron  post  stamped  "5982  SOCR" 5,988. 175 

Water  Cänyon,  4.7  miles  west  of,  at  flrst  telegraph  pole  east  of  mile- 
post  99S,  200  feet  north  of  wagon  road;  iron  i)ost  stamped  "0034 
SOCR" 6,039.  410 

Water  Canyon,  7.8  miles  w^est  of,  at  crossing  of  road  to  Sanders  ranch 
and  to  Polvadera,  near  waming  i)08t,  1,500  feet  north  of  main  road, 
6-inch  telegrnph  pole  west  of  milcpost  1001;  iron  post  stamped 

"  6267   SOCR  " 6,  272.  4SI 

Note. — ^The  remainder  of  this  liiie  is  a  spur  run  direct  and  reverse. 

Magdalena,  at  road  crossing,  set  near  flrst  telegraph  ix)le  east  of 
Station;  iron  post  stamped  "6556  SOCR" 6,561.282 

Magdalena,  2  miles  south  of,  1,000  feet  north  of  smelter,  near  tele- 
phone  i)olo,  70  feet  east  of  rallroad,  70  feet  north  of  wagon  road, 
near  road  crossing;  iron  post  stamiied  "6883  SOCR" 6,887.990 

Kelly,  60  feet  north  of  road,  at  right  turn  in  road  at  west  side  of 
town,  100  feet  west  of  shed  at  fence  corner,  in  flat  limestone  rock 
15  feet  west  of  juniper  tree;  alumiuum  tablet  stami)ed  "7^37 
SOCR  " -•  7, 442.  mo 

Kelly  mine  (Tri-B\illion  Mining  &  Development  Co.),  300  feet  north 
of  otfice  building,  250  feet  northwest  of  mouth  of  mine,  on  bank  of 
arroyo  near  path,  in  gray  i)orphyry  rock  ledge;  alumlnum  tablet 
stamped  "7688  SOCR" 7,693.314 

Bench  mark  at  road  crossing  northeast  7.7  miles  to  La  Oencla  triangulation 
Station,  near  Sanders  ranch,  thence  to  bench  mark  on  divido  on  Magdalena- 
Folvadera  Road. 

Sanders  ranch,  3  miles  north  of  road  crossing,  at  gate  to  Sanders 
imsture,  10  f(»et  east  of  gate;  iron  post  stanii>e(l  "IKIH" 6,019.762 

Sanders  ranch,  abont  0.5  mile  east  of,  8  miles  north  of  road  crossing, 
T^  Gencia,  Triangulation  Station,  at  foot  of  junii»er  tree,  in  rock; 
alumlnum  tablet  stami>e(l  "  57.H5  SOCR  " 5,  790.  661 

Sanders  ranch,  aboiit  4  miles  enst  of,  at  gate  on  Water  Canyon  road, 

10  feet  north  of  gate;  iron  jiost  stamiKHl  "  5<S43  SOCR" 5,848.  257 

San  liOrenzo  Spring,  4  miles  southwest  of.  top  of  main  divide,  500 
feet  south  of  northwist  corner  of  f?anders  ranch  fence;  iron  post 
stami>ed  "5949  SOCR  11K»5  No.  3" 5,954.097 

Gallina  and  Jemez  Uuadrangles. 

BIO  ABBIBA  AND  BANBOYAL  COÜNTIEH. 

The  heights  in  the  following  list  are  basod  on  an  elevation  at  Cuba 
derived  by  precise  leveling  from  preliminarv  values  of  the  Coast 
and-Geodtjtic  Survey  bench  niarks  at  Albuquerque. 
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The  leveling  in  the  Jemez  quadrangle  was  done  by  M.  S.  Bright  in 
1905.  That  in  the  Qallina  quadrangle  was  done  by  Bright  in  1905, 
by  A.  R.  Carver  in  1906,  and  by  F.  A.  Nussle  in  1907. 

JEMEZ  aVADRAVOLE. 

TUM  DlTlde  mat  via  8«norlto  poit  ofloe  to  point  S.5  mllet  tanthMUit  of  Oulia. 

Tlie  DiTlde,  2  miles  soatliwest  of,  west  aide  of  streaxn,  80  feet  east 

of  corral,  8  feet  west  of  road,  in  outcrop  of  llmestone  rock ;  alumi-      Feet. 
nom  tablet  stamped  "  147  " 8, 480. 501 

The  Dlvide,  3  milee  soutliweet  of,  6  feet  west  of  road  summit,  In 
aoath  root  of  28-inch  plne  tree;  nall 8,462.10 

The  Divide,  4  miles  Southwest  of ,  in  south  root  of  26-inch  pine  tree ; 
naU 8, 368. 71 

The  Diride,  5.25  miles  southwest  of,  about  100  feet  south  of  road, 
250  feet  north  of  creek,  25  feet  north  of  old  road,  in  granite  out- 
crop; alumlnum  tablet  stamped  "150" 8,167.333 

The  Divide,  7.25  miles  southwest  of,  50  feet  north  of  road,  in  south 

root  of  28-lnch  leaning  pine  tree;  nail 8,468.34 

Copper  City  Gap,  8  feet  south  of  road  summit,  in  north  root  of  14- 
üich  cottonwood  tree;  nail 8,733.81 

Copper  City  Gap,  0.25  mile  west  of,  in  canyon,  4  feet  south  of  road, 

in  sandstone  outcrop ;  alumlnum  tablet  8tami)ed  "  154  " 8, 664. 770 

Copper  City  Gap,  2.8  miles  southwest  of,  west  side  of  canyon,  8  feet 

east  of  road,  in  west  root  of  50-inch  plne  tree;  nail 7,  583.  74 

S^iorito  post  Office  (Copi^er  City),  25  feet  north  of  north  edge  of 
road,  in  sandstone  outcrop;  alumlnum  tablet  stamped  "157" 7,317.950 

Copper  City,  2.5  miles  west  of,  at  top  of  ridge,  150  feet  west  of  road 
forks;  iron  post  stamped  "159" 7,210.196 

eALLIHA  aiTADBAirGLE. 

Cuba  soatheait  8.6  mile«. 

Cuba,  northeast  comer  of  yard  fence  around  E.  A.  Miera's  residence ; 

iron  iwst  stamped  "100" 6,898.051 


• 


CnlM  north  te  OalUna,  thenoe  Bontheast  7  miles,  theuce  south  to  the  divido 

near  Penai  Koffras. 

Cuba,  3.25  miles  north  of,  about  0.25  mile  north  of  road  on  hlllside, 
south  side  of  ridge,  120  feet  east  of  road,  in  sandstone  outcrop; 
alumlnum  tablet  stamped  "  103  " 7, 163. 150 

Xa  Jara,  0.25  mile  west 'of,  150  feet  north  of  lake,  nt  top  of  sllght 

ridge,  30  feet  south  of  road ;  iron  post  stamped  "  106  " 7, 119. 163 

La  Jara,  2.25  miles  northwest  of,  on  ridge  10  feet  west  of  road  sum- 
mit, in  east  root  of  28-inch  pine  tree ;  nail 7, 233.  600 

loi  Jara,  3.25-  miles  north  of,  about  700  feet  south  of  road  forks,  on 
north  slope  of  hill,  8  feet  east  of  road ;  iron  post  stamped  "  109  "__  7, 220.  713 

La  Jara,  4.5  miles  north  of,  25  feet  east  of  road  forks,  in  west  side  of 
30-inch  pine  tree;  nail 7,257.06 

La  Jara,  7  miles  north  of,  on  spur  of  ridge  10  feet  west  of  road,  2()0 
feet  south  of  road  forks;  iron  post  stamped  "112" 7.  427.  546 

La  Jara,  9.25  miles  north  of,  at  top  of  divide,  15  feet  east  of  road,  in 
w«0t  root  of  22-liieh  pifion  tree;  nail 7, 565. 81 


42  SPIBIT  LEVEUNG  IN   NEW  MEXICO,  1902  TO  1909. 

La  Jara,  10.8  miles  north  of,  on  ridge,  east  aide  of  road  forks  at  sum-      Feet. 

mit;  Iron  post  stamped  "115" 7,559.099 

Galllna,  2.3  mlles  west  of,  sec.  7,  T.  23  N.,  R.  1  K,  on  rldge  6  feet 

soutli  of  Bummlt ;  iron  poat  stamped  "  118  " 7, 414. 626 

Galllna,  1.2  mlles  west  of,  60  feet  soutbeast  of  road  forks,  at  south 

edge  of  bottom.  In  north  root  of  15-inch  dead  plfion  tree ;  nall 7, 291. 37 

Galllna,  1  mlle  east  of,  sec.  15,  T.  23  N.,  R.  1  E.,  in  lane,  700  feet 

north  of  ranch  house,  50  feet  north  of  road  fork,  8  feet  south  of 

f ence,  in  sandstone  outcrop ;  aluminum  tablet  stamped  **  121 " 7, 581. 41 

Galllna,  2.25  miles  east  of,  20  feet  north  of  road,  400  feet  west  of 

house,  south  side  of  canyon,  in  north  root  of  24-inch  pine  tree;  nall.  7, 617. 79 
Gallina,  3.25  mlles  east  of,  300  feet  east  of  road  forks,  10  feet  south  of 

road,  in  north  side  of  30-lnch  dead  pine  tree;  nall 7,708.15 

Gallina,  4.5  miles  east  of,  at  a  point  where  road  enters  timber,  110 

feet  east  of  road  forks,  18  feet  south  of  road,  in  sandstone  bowlder ; 

aluminum  tablet  stamped  "  124  " 7, 835. 029 

Galllna,  7.5  miles  east  of,  in  road  fork,  in  standstone  outcrop ;  alumi- 
num tablet  stamped  "127" 7,766.834 

Agua  Sacra,  1.8  mlles  south  of,  16  feet  east  of  road,  north  side  of 

canyon,  In  west  root  of  24-lnch  pine  tree;  nall 8,016.62 

T.  22  N.,  R.  2  E.,  sec.  9,  2.5  miles  south  of  Agua  Sacra,  430  feet  north 

of  canyon,  40  feet  west  of  road,  in  sandstone  outcrop;  aluminum 

tablet  stamped  "130" 8,150.214 

Rio  Paleo  Ford,  300  feet  east  of,  in  road  forks,  in  east  root  of  36-inch 

pine  tree;  nall 7,970.62 

T.  22  N.,  R.  2  E.,  sec.  22,  1.25  miles  south  of  Rio  Paleo,  6  feet  west  of 

road  summit,   in  gap,   set  in   sandstone  rock;   aluminum   tablet 

stamped  "  133  " 8, 397.  296 

Rio  Puerco  Ford,  1  mile  east  of,  on  west  side  of  canyon,  4  feet  west 

of  road  on  south  side  of  river,  in  east  root  of  30-inch  pine  tree; 

nall  — ^ 8, 183. 89 

T.  22  N.,  R.  2  E.,  south  side  of  section  35,  2  miles  soutbeast  of  Rio 

Puerco  Ford,  west  side  of  Bonito  Canyon,  10  feet  west  of  road,  in 

sandstone  outcrop;  aluminum  tablet  stamped  "136" 8,182.354 

T.  21  N.,  R.  2  E.,  sec.  13,  6  miles  south  of  Rio  Puerco  Ford,  west  side 

of  draw,  35  feet  west  of  road  at  foot  of  sandstone  bluff,  600  feet 

north  of  hay  fleld,  in  sandstone  outcrop ;  aluminum  tablet  stamped  • 

"140" 8,  595.  81« 

Rio  Puerco  Ford,  7.8  miles  south  of,  in  gap  on  west  side  of  road 

summit,  in  east  root  of  38-inch  pine  tree;  nall 8, 954.69 

T.  21  N.,  R.  2  E.,  sec.  27,  160  feet  east  of  Penas  Negras  ranch  house, 

10  feet  west  of  road«  in  west  side  of  canyon,  in  limestone  outcrop ; 

aluminum  tablet  stamped  "  143  " 8, 702. 186 

The  Divide,  in  gap  at  top  of,  45  feet  west  of  road  summit,  at  buse  of 

30-lnch  pine  tree,  on  limestone  bowlder ;  center  of  paint  clrcle 9, 027. 20 

OaUina.  north  to  point  S  mllei  north  of  Ferran  ranch,  thonco  aast  to  month  of 
Rio  Puoroo,  thenoe  MUthoait  and  aonthweit  to  Ooyote,  thenoo  wett  to  point 
7.6  mllei  aait  of  Oallina. 

Rock  Hut,  150  feet  west  of,  35  feet  west  of  road,  160  feet  north  of 
forks,  200  feet  east  of  river,  on  granite  bowlder;  center  of  paint 
clrcle 7, 219. 04 

Leon  Belarde  ranch  house,  1  mile  northeast  of,  900  feet  north  of 
road  forks,  east  toe  of  hlll,  10  feet  west  of  road ;  iron  iK)8t  stamped 
"  165  " 7, 161.  229 
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F^rnm  raiich  honse^  0.25  mile  south  of,  west  toe  of  hill,  north  side 

of   road,   165   feet '  north   of   f orks,   set   in   sandBtone   outcrop ;       Feet. 
alnminum  tablet  stamped  "168" 6,980.399 

Ferran  ranch,  3  miles  north  of,  on  west  aide  of  riveif  in  road  forks; 

iron  post  stamped  "171" 6,883.324 

Head  of  canyon  on  Gallina  River,  1  mile  east  of,  on  south  side  of 
canjon  60  feet  south  of  rlver,  in  willow  grove;  iron  post  stamped 
"  174  " 6, 782. 014 

Head  of  canyon  on  Gallina  River,  2.8  mlles  east  of,  60  feet  north  of 
road,  on  north  side  of  river,  about  0.5  mile  west  of  ranch  house,  in 
east  side  of  14-inch  leaning  cottonwood  tree ;  nall 6, 740. 78 

Chapadero  ranch,  1.25  miles  east  of,  about  200  feet  north  of  wall 
of  canyon,  70  feet  south  of  river,  between  two  cottonwood  trees; 
iron  post  stamped  "177" ^ 6,644.993 

Chupadero  ranch,  4.25  miles  east  of,  about  500  feet  east  of  old  gate 
and  fence,  150  feet  west  of  Sagebrush  Fiat,  300  feet  south  of  river, 
5  feet  north  of  14-inch  leaning  pifion  tree,  6  feet  south  of  road; 
iron  post  stamped.  "180" 6,499.569 

Mouth  of  Gallina  River,  1.25  miles  southeast  of,  60  feet  east  of  road, 
75  feet  east  of  i)ole  hut  on  west  bank  of  Chama  River,  in  west  root 
of  14-lnch  double  post-oak  tree;  nall 6,419.31 

Mouth  of  Gallina  River,  1.8  miles  southeast  of,  in  timber  on  hlll- 
Bide  60  feet  south  of  edge  of  bluff,  10  feet  south  of  road;  iron 
post  stamped  "  183  " 6, 449. 658 

Bums  ranch,  0.6  mile  west  of,  5  miles  east  of  mouth  of  Gallina 
River,  125  feet  south  of  flume,  50  feet  south  of  road,  8  feet  north 
of  wtre  fence,  on  east  bank  of  wash,  on  sandstone ;  center  of  cross.  6, 392.  80 

Bums  ranch,  0.6  mile  west  of,  5  miles  east  of  mouth  of  Gallina  River, 
125  feet  south  of  flume,  50  feet  south  of  road,  9  feet  north  of  wiie 
fence.  in  east  bank  of  wash,  in  sandstone  6  inches  east  of  cross; 
alnminum  tablet  stamped  "1871" 6,392.918 

Bums  ranch  house,  0.8  mile  southeast  of,  20  feet  east  of  gate  at 
south  entrance  to  farm,  in  west  root  of  24-inch  cottonwood  tree; 
nall 6, 303. 88 

Bums  ranch,  2.8  miles  east  of,  200  feet  north  of  river,  75  feet  north 
of  road,  at  foot  of  hüls,  in  limestone  rock  6  inches  west  of 
painted  circle;  alnminum  tablet  stamped  "1901" —  6,269.290 

Bums  ranch,  7  miles  southeast  of,  250  feet  east  of  cut,  on  south  edge 
of  railroad  grade,  in  sandstone  outcrop  at  foot  of  bluffs,  6  inches 
south  of  painted  circle;  aluminum  tablet  stamped  "1941" 6,175.725 

Mouth  of  Rio  Puerco,  0.8  mile  south  of,  east  of  river,  60  feet  south  of 
old  house,  in  sandstone  outcrop  6  inches  west  of  painted  circle; 
aluminum  tablet  stamped  "1961" 6,208.783 

Gallegos  ranch,  about  4.5  miles  southeast  of,  northeast  side  of  cross- 
roads,  mound  on  north  and  pit  on  east,  in  sandstone;  aluminum 
teblet  stamped  "  1981 " Ö.  528. 719 

Gallegos  ranch,  7.8  miles  southeast  of,  in  forks  of  Coyote  and  Abiquiu 
and  Coyote  and  Amarilla  Roads,  In  volcanic  rock  2  inches  west  of 
palnt  circle;  aluminum  tablet  stamped  "2011" 6,847.643 

RIto,  0.8  mile  southwest  of,  200  feet  south  of  road,  100  feet  west  of 
stream,  in  east  root  of  14-lnch  post-oak  tree;  nail 6,712.29 

Rtto,  2  mile«  southwest  of,  40  feet  west  of  road,  west  side  of  ridge,  in 
sandstone  bowlder  12  feet  north  of  volcanic  bowider;  aluminum 
tablet  stamped  "2041" 6,652,977 
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Ck>yote,  1.25  mlleB  eouthwest  of,  25  feet  north  of  road,  in  sandstone 

outcrop  1  foot  north  of  paint  clrcle;  aluminum  tablet  stamped      Feet. 

"  207i  " , 6.  771.  946 

Coyote,  4.8  miles  west  of,  Houth  edge  of  road,  12  feet  northeast  of 

leaning  piilon  tree  14  Inches  In  diameter;  In  «andstone  bowider; 

aluminum  tablet  stamped  "  210|  " 7, 290. 395 

Ck)yote,  6.8  miles  west  of,  30  feet  north  of  road.  In  west  root  of 

18-inch  pifion  tree;  nail 7,700.04 

Point  8  milei  north  of  Farran  ranoh  north  9  mllei  alonf  EWado  Boad. 

Ferran  ranch,  3  miles  north  of,  In  road  forks;  iron  post 6,883.324 

Ferran  ranch,  5.7  miles  north  of,  300  feet  east  of  Little  Galliua 
Arroyo,  in  road  forks  west  of  point  of  ridge;  iron  post  stamped 
"  6941 " - 6,  950. 118 

Ferran  ranch,  8.4  miles  north  of,  500  feet  east  of  sandstone  bluff, 
75  feet  south  of  summit,  in  road  forks;  iron  post  stamped  " 7289  "_  7, 298. 320 

Ferran  ranch,  11.2  miles  north  of,  10  feet  east  of  road,  20  feet  South- 
west of  blazed  iJlfion  tree,  on  top  of  ridge;  iron  post  stamped  "  9  ".  7, 153. 147 

Point  8  miloi  north  of  Ferran  ranch  north  10  milei  alony  Btinklng  Lakes  Boad. 

Ferran  ranch,  5.6  miles  north  of,  20  feet  east  of  road,  30  feet  south- 
east  of  blazed  cedar  tree,  in  top  of  sandstone  outcrop;  aluminum 
tablet  stamped  "  114  " 7, 035. 647 

Ferran  ranch,  8.1  miles  north  of,  100  feet  east  of  road,  on  top  of 
ridge,  20  feet  east  of  blazed  cedar  tree,  in  top  of  sandstone  bowi- 
der; aluminum  tablet  stamped  "112" 7,150.714 

Ferran  ranch,  11  miles  north  of,  10  feet  west  of  road,  on  top  of  ridge, 
30  feet  Southwest  of  blazed  pifion  tree,  in  top  of  limestone  outcrop ; 
aluminum  tablet  stamped  "  109  " 7, 318. 150 

Puloe,  Flora  Vista,  Monere,  Stony  Butte,  and  Turley  Uuadranglet. 

BIO  ABBIBJk  AND  SAN  JÜAK  COUTTnES. 

The  elevations  in  the  following  list  are  based  on  an  elevation  at 
Cuba  determined  by  precise  leveling  from  Yuma,  checked  by  and 
adjusted  to  preliminary  heights  of  bench  marks  near  Albuquerque 
determined  by  precise  leveling  of  the  Coast  and  Geodetic  Survey 
in  1909-10,  through  primary  levels  in  the  Gallina  quadrangle.  Sev- 
eral  yard  errors  occurred  during  the  progress  of  this  work,  most  of 
which  have  been  rectified  upon  final  computation  and  by  the  rerun- 
ning  of  certain  portions  by  Nussle,  but  there  still  remains  an  uncer- 
tainty  of  3  feet  in  the  elevations  given  in  part  of  this  list,  which  can 
not  be  corrected  unless  further  field  work  is  done. 

Most  of  the  leveling  was  done  in  1906  by  A.  R.  Carver.  A  part 
of  that  in  the  Monero  and  Dulce  quadrangles  was  done  in  1907  by 
Fred  A.  Nussle. 
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XOVXBO  QVADRAirOLE. 

Mai  la  milmi  nortli  of  FmmB  mudi  north  to  Elvado,  ümbm  WMt  aromd 
lOddle  Btlnldiiff  Lake  aad  lonth  to  point  11  miloa  north  of  Femm  ranch. 

Ferran  ranch,  15.3  miles  north  of,  10  feet  east  of  road  on  top  of      Feet. 

SQiall  snminit,  500  feet  east  of  sandstone  bluff;  irou  post 6,935.918 

ElTado,  3.1  miles  soutb  of,  10  feet  east  of  road  on  top  of  ridge,  20 

feet  w^est  of  dead  pifion  tree;  iron  post 7,248.601 

Elvado,  railroad  crossing;  top  of  east  rail 6,794.68 

Elrado,    Bnms  &  Biggs  Lumber  Co.'s  störe,  at  nortbwest  comer; 

iron    iKmt 6, 807. 665 

Horse  I^Ake  Junction,  3.6  miles  south  of,  00  feet  east  of  track,  75 

feet  soutb  of  arroyo;  Iron  post  stanii)ed  "  86  '* 6, 857. 702 

Ferran  ranch,  28  miles  north  of,  75  feet  north  of  road,  75  feet  soutb 

of  foot  of  sandstone  bluff;  Iron  post  stamped  "  B.  M.  90  " 7, 068.  867 

Middle  Stinking  Lake;  surface  of  water,  Aug.  26, 1906 7,093 

Stinklng  Lake,  1,000  feet  west  of,  at  foot  of  sandstone  bluff,  5  feet 
east  of  read,  in  top  of  sandstone  bowlder ;  aluminum  tablet  stamped 

'•  93  " 7. 120.  760 

Stinking  Lake,  3  miles  west  of,  15  feet  north  of  road,  top  of  ridge, 

in  top  of  sandstone  bowlder ;  aluminum  tablet  stamped  '*  96  " 7, 137. 101 

Stinking  Lake,  5  miles  west  of,  10  feet  west  of  road,  on  top  of  ridge ; 

nall  in  east  root  of  18-lnch  cedar  tree,  marked  "  B.  M.-98  " 7, 170. 66 

Stinking  Lake,  6  miles  west  of,  75  feet  north  of  road,  on  aide  of  ridge, 

in  top  of  granite  bowlder;  aluminum  tablet  stamped  "99^" 7,161.400 

Stinking  Lake,  7  miles  south  west  of,  10  feet  east  of  road ;  naii  in  east 

root  of  12-lnch  pine  tree,  marked  **B.  M.  100" 7,231.05 

Stinking  Lake,  9  miles  southwest  of,  60  feet  west  of  road,  at  south- 
east  end  of  ridge,  in  base  of  large  sandstone  l)owlder;  aluminum 

tablet   stamped   "102" 7,117.730 

Stinking  Lake,  12  miles  southwest  of,  12  feet  west  of  road,  100  feet 
west  of  corral,  100  feet  north  of  ridge,  in  top  of  sandstone  outcrop ; 

aluminum  tablet  stamped  "106" 7,002.887 

Stinking  Lake,  3.1  miles  west  of,  100  feet  north  of  road,  on  side  of 
hill,  in  top  of  sandstone  bowlder;  aluminum  tablet  stamped 
"119  "    7, 201. 896 

SlTsdo  north  to  Lnmborton,  thenoe  northweit  to  Duloe,  thenoe  sonth  to  EWado. 

Gurule  ranch,  1.2  mfles  north  of,  9  feet  west  of  road,  15  feet  south  of 
bridge  over  arroyo,  on  top  of  small  hill;  iron  post  stamped 
*•  22  " 6,  918.  829 

Gurole  ranch,  2.8  miles  north  of,  10  feet  north  of  road  at  summit, 
5  feet  south  of  blazed  pifion  tree,  0.8  mile  west  of  road  forks ;  top 
of  stake 7, 012. 99 

Gurule  ranch,  4.4  miles  north  of,  12  feet  west  of  road,  10  feet  east 
of  arroyo,  1  mile  north  of  railroad;  iron  post  26 7,050.902 

Gurule  ranch,  7.5  miles  north  of,  42  feet  east  of  railroad  track,  10 
feet  east  of  road ;  iron  post 7, 288. 272 

Gurule  ranch,  10.7  miles  north  of,  at  summit,  10  feet  west  of  road, 
in  east  root  of  22-inch  pine  stump;  nail 7,459.86 

Gurule  ranch,  11.3  miles  north  of,  12  feet  east  of  road,  21  feet 
south  of  scrub  white  oaks»  100  feet  west  of  black  butte;  iron  post..  7, 543. 173 
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Gurule  ranch,  13.3  luiles  north  of,  6  feet  east  of  road  on  slde  of      Fect. 

small  ridge,  In  west  root  of  22-ineh  dead  plne  tree;  nall 7,625.92 

Hone  Lake,  500  feet  south  of,  in  road  forks;  iron  po8t  35 7, 6S4. 933 

Horse  Lake,  surface  of  water,  August  11,  1906 7,669.36 

Horse  Lake,  2.4  miles  north  of,  at  summit,  12  feet  east  of  road; 

Iron  post  38 _.—  7, 631. 759 

Horse  Lake,  3.4  miles  north  of,  30  feet  east  of  road,  on  side  of  ridge, 

in  west  root  of  22-inch  pine  tree;  nail 7,598.63 

Horse  Lake,  4.4  miles  north  of,  50  feet  east  of  road,  300  feet  east  of 

log  cabin,  50  feet  west  of  corral,  in  east  root  of  22-inch  pine  tree ; 

nail 7, 523. 64 

Horse  Lake,  5.3  miles  north  of,  in  road  forks,  at  summit;   iron 

post  41 7,  699.  97« 

Monero,  66  feet  west  of  Denver  &  Rio  Grande  Ry.  track,  15  feet  east 

of  Rio  Arriba  Ckml  Go.'s  störe,  6  feet  northeast  of  Steps;  iron 

post  44 7, 246.  866 

Monero,  In  front  of  Station ;  top  of  rail 7, 245. 03 

Monero,  3.4  miles  north  west  of,  0.1  mite  south  of  milepost  D-367, 

opposite  Amargo  signboard,  75  feet  west  of  track,  in  line  of  tele- 

graph  poles;  iron  post  48 7,000.055 

Amargo,  in  front  of  signboard;  top  of  rail 7,003.20 

Lumberton,  in  front  of  Station;  top  of  rail * 6,849.15 

Lumberton,  at  northwest  comer  of  Archuleta  Mercantlle  Co.  störe; 

Iron  post  51 6, 847. 102 

Lumberton,  50  feet  north  of  Station ;  United  States  Geological  Survey 

astronomical  Station;  bronze  tablet  stamped  "L  36-^55-48,  L  106- 

56-15,   1897" 6,849.917 

Lumberton,  0.4  mile  west  of,  United  States  Geological  Survey  tri- 

angulation  Station  west  base,  60  feet  south  of  track ;  iron  post 6, 840. 711 

Dulce,  3.5  miles  southeast  of,  at  summit,  10  feet  east  of  road,  30  feet 

northwest  of  plne  tree;  iron  iK>st  59 7,198.890 

Dulce,  4.5  miles  southeast  of,  6  feet  east  of  road.  In  flat  draw,  in  top 

of  l6-inch  pine  stump ;  nail 7, 205. 19 

Dulce,  6.7  miles  southeast  of,  30  feet  east  of  road,  60  feet  east  of 

Bums-Biggs  Lumber  Co.*s  track,  on  side  of  knoll;  iron  post 7,277.877 

Dulce,  10  miles  southeast  of,  50  feet  east  of  track,  25  feet  east  of 

trall,  on  side  of  ridge;  iron  post  stamped  **05" ^ 7,603.812 

Dulce,  12.9  miles  southeast  of,  30  feet  west  of  track,  at  summit ;  Iron 

post  8tami)ed  "  68  " 7, 671. 946 

Dulce,  16  miles  southeast  of,  50  feet  east  of  track,  on  side  of  ridge; 

iron  post  stamped  "71" 7,577.700 

Dulce,  19.2  miles  southeast  of,  50  feet  east  of  track,  1,000  feet  south 

of  sandstone  bluff,  on  grade;  iron  post  8tami)ed  **  74  " 7,262.777 

Dulce,  23.4  miles  south  of,  50  feet  east  of  track.  10  feet  south  of 

arroyo  at  summit;  iron  post  stamped  "78" 7,149.805 

Horse  Lake  Junction,  75  feet  west  of  track,  30  feet  east  of  road; 

Iron  post  stamped  "82" 6,989.654 

Lumberton  north  to  Edith. 

Edith,  northwest  comer  of  New  Mexico  Lumber  Co.*s  commissary 
building,  in  top  of  sandstone  post;  aluminum  tablet  8tampe<l 
"  314  " 7,  037. 456 

Edith,  3.8  miles  south  of,  in  road  forks,  75  feet  west  of  track,  in  top 
of  sandstone  post;  tablet  stamped  "317" 6,966.414 
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DTTLOE  QVADBAVOLE. 
Dolo«  northweit  alonf  rallroad  to  OolorAdo  llne, 

Dulce,  at  nortUwest  corner  of  Jicarllla  Apache  Indian  agency;  iron      F^t. 
po«t 6, 769. 086 

Navajo  Biver,  Burface  of  water,  July  19,  1907 6, 570 

Nayajo.  pump  house,  150  feet  north  of  track,  60  feet  north  of  road ; 
125  feet  north west  of  signboard  "  Navajo/*  In  sandstone  bowlder ; 
aluminum  tablet 6, 582. 809 

Milepost  384,  250  feet  southeast  of,  30  feet  north  of  track,  in  sand- 
stone bowlder;  aluminum  tablet 6,414.815 

Point  4  milM  west  of  Bttnkfaig  lAkos  weit  along  road  to  point  40  mllei  wost  of 

Stlnklnf  Lakei. 

Stliiking  Lakes,  5  mlles  west  of,  100  feet  south  of  road,  in  north  root 
of  20-inch  pine  tree;  nail,  marked  "B.M.  121" 7,303.54 

Stinking  Lakes,  5.8  miles  west  of,  75  feet  north  of  road,  in  top  of 
sandstone  bowlder ;  aluminum  tablet  stamped  "  122  " 7, 337. 534 

Stinking  Lakes,  7  miles  west  of,  10  feet  south  of  road,  near  top  of 
Continental  Divide,  in  root  of  36-inch  pine  tree;  nail,  marked 
"B.M.    123" - 7,481.77  . 

Stinking  Lakes,  9  miles  west  of,  15  feet  south  of  road,  on  slde  of  hill, 
in  top  of  sandstone  outcrop ;  aluminum  tablet  stamped  "  125  " 7, 248. 525 

Stinking  Lakes,  12  miles  west  of,  15  feet  south  of  road,  on  top  of 
rldge,  30  feet  northeast  of  dead  pine  tree,  in  top  of  sandstone  out- 
crop; aluminum  tablet  stamped  "128" 7,132.637 

Stinking  Lakes,  15.8  miles  west  of,  IS  feet  north  of  road,  in  gap,  in 
top  of  ^sandstone  outcrop ;  aluminum  tablet  stamped  "  131 " 7, 062.  747 

Stinking  Lakes,  17.8  miles  west  of,  30  feet  north  of  road,  0.5  mile 
west  of  top  of  diride,  in  root  of  16-inch  pine  tree;  nail,  marked 
"  B.M.  133" 7, 267. 09 

Stinking  Lakes,  18.8  miles  west  of,  75  feet  north  of  road,  on  side  of 
hill,  1,000  feet  west  of  road  forks,  in  top  of  sandstone  bowlder; 
aluminum  tablet  stamped  "  134  " 7, 198. 070 

Stinking  Lakes,  19.9  mlles  west  of,  30  feet  south  of  road ;  in  base  of 
16-inch  plne  tree;  spike  marked  "B.M.  135" 7,238.34 

Stinking  Lakes,  20.2  miles  west  of,  15  feet  south  of  road,  200  feet 
west  of  road  forks,  30  feet  northeast  of  blazed  pine  tree,  in  top  of 
sandstone  outcrop;  aluminum  tablet  stamped  "136" 7.224.699 

Stinking  I^akes,  21.2  miles  west  of,  15  feet  south  of  road,  in  south 
root  of  24-inch  pine  tree;  nail,  marked  "137" 7,222.00 

Stinking  Lakes,  23.3  miles  west  of,  10  feet  east  of  road,  on  top  of 
divide,  in  west  root  of  16-inch  pine  tree ;  nail,  marked  "  B.M.  139  "-  7, 515. 35 

Stinking  Lakes,  24.4  mlles  west  of,  10  feet  east  of  road,  on  side  of 
ridge.  In  top  of  large  sandstone  outcrop ;  aluminum  tablet  stamped 
"  140  " 7. 497.  076 

Stinking  Lakes,  27.6  miles  west  of,  15  feet  north  of  ridge,  30  feet 
north  of  arroyo.  In  Munyon's  Canyon,  in  top  of  sandstone  bowlder ; 
aluminum  teblet  stamped  "  143  " 6,  782. 754 

SÜnking  Lakes,  30.9  miles  west  of,  10  feet  north  of  road,  on  side  of 
ridge,  in  top  of  large  sandstone  outcrop ;  aluminum  tablet  stamped 
"  146  " 6,  780.  831 

Stinking  Lakes,  34.6  miles  west  of,  30  feet  north  of  road,  80  feet  north 
of  small  lake,  in  top  of  sandstone  outcrop ;  aluminum  tablet  stamped 
150" ^ ^ 6,4'^<^  ■«^*? 
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Stlnking  Lakes,  38.2  mlles  west  of,  15  feet  soutli  of  road,  on  toe  of 
ridge,   in   top  of  sandstone  bowlder;   alumlnum   tablet  stamped      Feet. 
"  153  " 6, 348. 356 

Stinklng  Lakes,  40.5  mlles  west  of,  30  feet  south  of  road,  at  base  of 
sandstone  bluff»  in  top  of  sandstone  outcrop;  alumlnum  tablet 
stamped  "  156  " 1—  6, 272. 242 

TITBLET  aTTADKAHGLE. 

Point  44  milM  wMt  of  BtinklBf  Lakop  northweit  to  ArohuUto  ranoh,  thenoo 
■oathwoft  to  point  7  miloi  loatliwett  of  BUnco,  thonoe  north  via  Aitec  to 
Oolondo  lino. 

Stiuklng  Lakes,  43.7  mlles  west  of,  10  feet  north  of  road  forks  at  base 
of  sandstone  cUff,  In  top  of  sandstone  bowlder;  alumlnum  tablet 
stamped  "  150  " 6, 211. 469 

lAke  Gomez,  90  feet  east  ot  50  feet  east  of  road,  90  feet  west  of 
corral,  150  feet  west  of  hut,  in  top  of  sandstone  bowlder ;  alumlnum 

tablet  stamped  "  162  " 6, 114. 913 

Note. — Arbltrary  adjustment  of  3  feet  was  placed  here  on  ac- 
count  of  color  dlscrepancy. 

Lake  Gomez,  3  mlles  west  of,  75  feet  north  of  road,  at  base  of  sand- 
stone cllff,  where  road  comes  out  of  arroyo,  In  top  of  sandstone 
bowlder;  alumlnum  table  stamped  "164" 5,966.609 

Lake  Gomez,  6  mlles  west  of,  10  feet  south  of  road,  on  top  of  ridge,  In 
top  o/  sandstone  outcrop;  alumlnum  tablet  stamped  "167" 5,848.264 

Archulite  ranch.  150  feet  east  of  house,  200  feet  south  of  corral,  on    . 
small  knoll,  In  top  of  sandstone  outcrop ;  alumlnum  tablet  stamped 
"  169  " 5, 667. 669 

Archulite  ranch,  2.9  mlles  west  of,  top  of  mesa,  in  top  of  sandstone  • 
outcrop;  aluminum  tablet  stamped  "171" 5,715.448 

Adobe  house.  600  feet  west  of,  In  road  forks,  in  top  of  sandstone 
outcrop;  alumlnum  tablet  stamped  "174" 5,631.394 

Blanco,  at  southeast  comer  of  F.  T.  Amlot's  störe,  in  top  of  sand- 
stone outcrop ;  alumlnum  tablet  stamped  "  178  " 5, 561. 000 

Blanco,  3.1  mlles  south  of,  20  feet  north  of  road,  on  west  bank  of 
arroyo,  in  top  of  large  sandstone  bowlder;  alumlnum  tablet 
stamped   "  181 " •_  5, 552. 024 

Blanco,  6.9  mlles  southwest  of.  In  crossroads,  100  feet  south  of  old 
foundatlon,  in  sandstone  outcrop  In  top;  alumlnum  tablet  stamped 
"  184  " 5,  510.  473 

Aztec,  5.5  mlles  south  of,  10  feet  north  of  road,  75  fwt  east  of 
arroyo,  in  top  of  sandstone  outcrop;  aluminum  tablet  stamped 
"  188  " 5, 698.  534 

Aztec,  5.8  mlles  northeast  of,  in  road  forks,  100  feet  west  of  milepost 

D-476;  iron  iwst  stamped  "199" 5,786.930 

Aztec,  8.8  mlles  northeast  of,  50  feet  west  of  milepost  D-473,  in  llne 

of  telegraph  poles;  iron  post  stamped  "202" 5,831.633 

Aztec,  11.9  mlles  northeast  of,  6  feet  south  of  fourth  telegraph  pole 

north  of  mlleiwst  D-470;  aluminum  tablet  stamped  "  205  " 5, 897.  205 

Oolorado-Kew  Kezloo  Uno  nemr  La  Booa,  Oolo.,  Bouth  to  ArohuUto  ranch. 

La  Boca,  2.0  mlles  south  of,  15  feet  east  of  road  in  rlver  bottom,  in 

base  of  dead  cottonwod  tree;  spike,  marked  "  B.  M.  337" 6,090.55 

Louis  F.  IV^^nar  rajQCh,  In  road  forks;  iron  post  stami^ed  "338" 6,062.496 
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Weimar  ranch,  3^  mlles  south  of,  10  feet  west  of  road,  in  base  of  cot-      Fect. 

tonwood  tree;  spIke,  marked  "  B.  M.  340" 5,981.42 

Weimar  ranch,  4.4  miles  soutli  of,  15  feet  west  of  road,  in  baseof  cot- 

tonwood  tree;  spike,  marked  "  B.  M.  341" 5,949.20 

Weimar  ranch,  6.3  miles  south  of,  20  feet  east  of  road;  iron  post 

stamped  "  343  " 5, 901. 278 

Ix>pe2  ranch,  1.7  miles  south  of,  10  feet  west  of  road,  in  top  of  south 

point  of  large  sandstone  bowlder ;  alumlnum  tablet  stamped  "  340  ".  5,  821. 195 
Plne  River  and  San  Juan  River,  forlis  of,  4  feet  north  of  Walter  Von 

Buddenbrook  ranch  house;  iron  post  stamped  "348" 5,709.655 

Von  Buddenbrook  ranch,  3^2  miles  southwest  of,  20  feet  north  of 

road,  at  base  of  sandstone  blufT,  opi)08ite  fence  corner,  in  top  of 

sandstone  bowlder;  ahiminum  tablet  stamped  *'3rjO" 5,737.386 

Von  Buddenbrook  ranch,  4.8  miles  west  of,  10  feet  west  of  road,  near 

top  of  rldge.  In  small  pifion  tree ;  8-penny  nail,  marked  "  B.  M.  351 "__  5, 780.  56 
Von  Buddenbrook  ranch,  6.1  miles  west  of,  at  base  of  hill  at  fence 

corner,  in  top  of  large  sandstone  bowlder;  aluminum  tablet  stamiieil 

•'352  " 5,  724.  635 

FLOBA  YIBTA  QTIADRANOLE. 

Fotat  8.S  miles  Math  of  Aztoo  north  via  Astec  to  point  8.4  miles  northeast  of 

Asteo. 

Aztec.  2J2  miles  south  of,  75  feet  east  of  road  fork»,  on  side  of  rldpe, 

in  top  of  sandstone  outcrop;  aluminum  tablet  stamped  "  191  " 5,  750.  817 

Blanoo,  15.7  miles  west  of,  60  feet  west  of  track,  near  road  forks,  in 
ground  at  base  of  telephone  pole,  hub;  marked  "B.M.  5643.84" 
(railway  bench  mark) 5,634.87 

Aztec,  northwest  corner  of  courthouse;  iron  post  stami)ed  **193  " 5,  047.  739 

Aztec,  1.9  miles  north  of,  on  east  guard  rall  on  bridge,  500  feet  north 

of  milepost  "  D-480,"  top  of  south  bolthead ;  marked  "  B.M.  195  "„  5,  699.  20 

Aztec,  3.4  miles  northeast  of,  in  1  ine  of  telegraph  pol  es,  0.4  niile  north 

of  milepost  D-479;  iron  post  stamped  "190" 5,753.402 

Folat  7  mlles  lonthwest  of  Blanoo  west  to  Farmington,  thenoe  northeast  to 

Altec. 

Bloomfleld,  1  mlle  west  of,  15  feet  north  of  road,  50  feet  north  of  fence 

corner;  iron  i)ost  stamped  "358" 5,427.092 

Bloomfleld,  5.3  miles  west  of,  30  feet  north  of  road,  ou  top  of  rldge; 

Iron  post  stamped  "362" 5,575.525 

Farmlngton,  5.1  miles  east  of,  15  feet  north  of  road,  at  base  of  rldge; 

iron  poBt  stamped  "365" 5,317.938 

Farmlngton,  2.5  mll«*s  east  of,  in  road  forks,  at  fence  corner;  Iron 

post  stamped  "367" 5,371.800 

Farmlngton.  0.4  mlle  east  of,  20  feet  south  of  railway,  in  base  of 

cottonwood  stump;   tenpenny  nail,   marked   "5280.83"    (railroad 

bench  mark) 5, 289. 66 

Farmlngton,  12  feet  north  of  city  hall;  iron  post  stamped  •*370" 5,308.988 

Farmlngton,  in  cement  door  sill  of  the  Pierce  Mercantile  Co.  störe; 

alnmlnom  tablet  stamped  "371" 5,309.914 

Farmlngton,  3.1  miles  north  of,  20  feet  west  of  mlleiwst  D-403,  15 

feet  east  of  wagon  road ;  iron  post  stamped  "  374  " 5, 364. 105 

87090*— Bull.  464—11 4. 
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FarmingtoQ,  4.1  mlles  north  of,  10  feet  west  of  milepost  D-492,  In 
base  of  telegraph  pole;  spike,  marked  "5385.80"  (rallroad  bench      Peet. 
mark) 5,375.48 

Farmington,  6.1  miles  north  of,  75  feet  weet  of  wagon  road,  50  feet 
east  of  railroad  at  milepost  D-490;  Iron  post  stamped  "  377  " 5,457.345 

Flora  Vista,  at  northeast  corner  of  MuUarky's  general  störe ;  Iron  post 
stamped  "  380  " __i__  5, 507. 099 

Flora  Vista,  1.5  miles  north  of,  at  mileiwst  D-486,  In  base  of  tele- 
graph pole;  splke,  marked  ** 5525.18"  (rallroad  bench  mark) 5,514.70 

Flora  Vista,  3.5  miles  north  of,  15  feet  west  of  wagon  road,  50  feet 
east  of  rallroad  track,  at  fence  corner;  iron  post  stamped  "384"_  5,590.277 

Point  8  milei  weit  of  Bloomfleld  south  to  Bimpion*!  tradlny  itation,  thenoe 
■outhweit  to  triangulation  Station,  thence  north  to  Farmington  (aslmnth). 

Bloomfleld,  3  miles  west  by  3  miles  south  of,  20  feet  west  of  road, 

on  top  of  ridge;  iron  ix)st  stami>ed  "387" 5,494.040 

Bloomfleld,  3  miles  west  by  7  miles  south  of,  15  feet  east  of  road,  on 

top  of  ridge;  iron  iK)st  stamped  "391" 5,831.870 

Bloomfleld,  3  miles  west  by  10  miles  south  of,  15  feet  east  of  road,  top 

of  small  ridge;  iron  ix>8t  stamped  "394" 5,770.500 

Slmpson's    trading    i)ost,    20    feet    southeast    of    störe;    iron    post 

stami)od  "  .306  " 5,  734. 4&S 

Simpson's,  3.2  miles  southwt*st  of,  1,000  feet  northeast  of  road  forks, 

20  feet  north  of  road;  iron  ix)st  stamped  "399" 5,985.638 

Simpsou's,  6.9  mlles  south  of,  20  feet  west  of  road,  on  small  ridge; 

iron  post  stamped  "402" 6,267.650 

Farmington,  21.53  miles  south  of,  20  feet  east  of  road,  at  foot  of 

large  sand  hill;  iron  i)ost  stamped  "408" 6,268.082 

Azimuth  triaugulation  Station,  1S.43  miles  southwest  of  Farmington, 

0.6  mile  east  of  Lizniszin  Iload,  in  top  of  sandstoue  bowlder;  aluml- 

num  tablet  stampoil  "411" 6,218.402 

Farmington,  14.8  miles  stnithwest  of,  20  feet  east  of  road,  on  small 

ridge;  iron  iKist  stamped  "415" 5,962.722 

Farmington,  11.0  miles  southwest  of,  20  feet  east  of  road;  iron  iwst 

stanii)ed  "418" 5,790.079 

Dune  triangulation  Station,  S.2  miles  southwest  of  Farmington,  1  mile 

southeast  of  road  forks  of  Simpson  and  (Jallup  Koads,  70  feet  south 

of  Simpson  Road;  iron  post  stamped  "421" 6,078.8i)7 

Farmington,  7.2  mlles  southwest  of,  in  road  forks  of  Simpson  and 

«allup  Road  forks;  iron  i)ost  stamped  "422" 5,982.742 

Farmington,  6  mlles  southwest  of,  top  of  long  hill,  10  feet  south  of 

road,  in  top  of  rim  roc-k ;  aluminum  tablet  stamped  "  423  " 5, 763. 950 

Farmington,  2.7  miles  west  of,  at  road  forks,  30  feet  west  of  fence; 

iron  post  stamped  "426" 5,244.298 

Farmington,  2.5  mlles  west  of,  60  feet  south  of  road,  near  road  forks 

of  I^  riata  and  Gallup  Roads,  in  stump  of  cottonwood  tree;  spike, 

marked  "5205.06"  (old  railway  bench  mark) 5,268.31 

STOKY  BUTTE  QT7AD&AK0LE. 

Benoh  mark  near  Simpson  trlangmlation  Station  (portion  of  cirouit — Bloomfleld 

to  Farmington). 

Simpson  triangulation  Station,  9.9  mlles  south  of  Slmj)son*s,  150  feet 
north  of  road,  on  edge  of  high  mesa ;  iron  post  stamped  "  405  " 6, 582.  8 
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PBIMABY  LEVELING.  49 

Weimar  ranch,  SJ2  miles  south  of,  10  feet  west  of  road,  in  base  of  cot-      Fect. 

tonwood  tree;  spike,  marked  "  B.  M.  340" 5,981.42 

Weimar  rancb,  4.4  miles  soutli  of,  15  feet  west  of  road,  in  base  of  cot- 

tonwood  tree;  spike,  marked  "B.  M.  341" 5,949.26 

Weimar  ranch,  6.3  miles  soutb  of,  20  feet  east  of  road;  iron  post 

stamped   "  343  " 5, 901. 278 

Lopez  ranch,  1.7  miles  south  of,  10  feet  west  of  road,  in  top  of  south 

point  of  large  sandstone  bowlder ;  aluminum  tablet  stamped  "  346  "_  5,  821. 195 
Pine  River  and  San  Juan  River,  forks  of,  4  feet  north  of  Walter  Von 

Boddenbrock  ranch  honse;  iron  post  stamped  "348" 5,769.655 

Von  Buddenbrock  ranch,  3.2  miles  southwest  of,  20  feet  north  of 

road,  at  base  of  sandstone  bluff,  opposite  fence  corner,  in  top  of 

sandstone  bowlder;  aluminum  tablet  stamped  "350" 5,737.386 

Von  Buddenbrock  ranch,  4.8  miles  west  of,  10  feet  west  of  road,  near 

top  of  ridge,  in  small  pifion  tree ;  8-penny  na  11,  marked  "  B.  M.  351 "__  5,  780. 56 
Von  Buddenbrock  ranch,  6.1  miles  west  of,  at  base  of  hiU  at  fence 

comer,  in  top  of  large  sandstone  bowlder ;  aluminum  tablet  stami)ed 

*'352  " 5, 724. 635 

IXOBA  YIBTA  QUADRANGLE. 
Foint  2.2  miles  Bontli  of  Axteo  north  via  Aztec  to  point  8.4  miles  northeast  of 

AztjBC. 

Aztec,  2J2  miles  south  of,  75  feet  east  of  road  forks,  oii  side  of  ridpo, 

in  top  of  sandstone  outcrop;  aluminum  tablet  stamped  "  101 " 5,  756.  817 

Blanco,  15.7  miles  w^est  of,  60  feet  west  of  track,  near  road  forks,  in 
^nround  at  base  of  telephone  pole,  hub;  marked  "B.M.  5643.84" 
(railway  bench  mark) 5,634.87 

Aztec,  northwest  comer  of  courthouse;  iron  post  stamped  **  193  " 5,  047.  739 

Aztec,  1.9  miles  north  of,  on  east  guard  rall  on  bridge,  500  feet  north 

of  milepoBt  "  D-480,"  top  of  south  bolthead ;  marked  "  B.M.  195  "._  5,  699.  20 

Aztec,  3.4  miles  northeast  of,  in  llne  of  telegraph  poles,  0.4  mlle  north 

of  milepost  D-479;  iron  post  stamped  "196" 5,753.462 

Point  7  mile«  ■ovtliweit  of  Blanoo  weet  to  Farmlngton,  thence  northeaat  to 

Asteo. 

Bloomfleld,  1  mile  west  of,  15  feet  north  of  road,  50  feet  north  of  fence 

comer;  iron  post  stamped  *'3o8" 5,427.092 

Bloomfleld,  5.3  miles  west  of,  10  feet  north  of  road,  on  top  of  ridge; 

iron  post  stamped  "362" 5,575.525 

Farmlngton,  5.1  miles  east  of,  15  feet  north  of  road,  at  base  of  ridge; 

iron  post  stamped  "365" 5,317.938 

Farmlngton,  2.5  m1l*»s  east  of,  in  road  forks,  at  fence  coruer;  iron 

post  stamped  "367" 5,371.800 

Farmlngton,  0.4  miie  east  of,  20  feet  south  of  raihvny,  in  base  of 

cottonwood  stump;   tenpenny   nall,    marked   "5286.83"    (railroad 

b^ich  mark) 5,  289. 66 

Farmlngton,  12  feet  north  of  city  hall ;  iron  post  stamped  **  370  " 5, 308. 988 

Farmlngton,  In  cement  door  sill  of  the  Plerce  Mercantlle  Co.  störe; 

aluminum  tablet  stamped  "371" 5,309.914 

Pbrmlngton,  3.1  miles  north  of,  20  feet  west  of  milepost  D^93,  15 

east  of  wagon  road ;  Iron  post  stamped  "  374" 5,364. 105 
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THE  STATE  GEOLOGICAL  SURVEYS  OF 

THE  UNITED  STATES. 


Conipiled  under  the  direction  of  C.  W.  Hates. 


INTRODUCTION. 

Information  concerning  State  geological  surveys  is  difficult  or 
impossible  to  obtain.  Much  of  it  is  scattered  through  many  publica- 
tions,  and  many  facts  regarding  Organization  and  methods  are  not 
published.  Such  information  is  in  constant  demand  by  cooperating 
State  and  Federal  organizations,  by  persons  interested  in  the  Organi- 
zation of  new  State  surveys,  and  by  the  State  geologists  themselves. 
It  is  the  last  named  to  whom  the  information  is  of  greatest  value, 
for  many  common  problems  of  administration  are  met  by  all  State 
geologists,  and  a  statement  of  the  successful  Solution  of  a  problem 
by  one  will  help  others  to  solve  the  same  problem.  This  need  of 
accurate  information  was  urgently  expressed  by  the  geologists  and 
engineers  in  attendance  at  a  Conference  held  in  Washington  in  the 
spring  of  1910,  and  as  a  result  of  rather  füll  discussion  a  committee 
was  appointed  to  take  charge  of  the  matter.  It  seemed  to  the  com- 
mittee that  the  end  in  view  could  be  best  attained  by  requesting  the 
heads  of  the  several  surveys  to  prepare  Statements  regarding  their 
organizations.  Accordingly  the  following  circular  letter  and  out- 
line were  submitted  to  all  State  geologists  and  to  all  State  engineers 
and  other  oflScials  having  cooperative  relations  with  the  Federal 
Survey. 

Trenton,  N.  J.,  July  15,  1910, 

Deab  SiB :  At  the  Conference  of  the  offlclals  of  the  United  States  Geological 
Snrrey  aud  the  State  geologists  and  heads  of  other  cooperating  bureaus  held 
In  Washington  May  31-June  1,  a  committee  was  appointed  to  collect  and  com- 
pile  information  regardi&g  the  Organization  and  work  of  the  varlous  surveys 
with  a  view  to  its  early  publication  as  a  handbook  of  geological  and  hydro- 
graphic  surveys  in  the  United  States.  As  all  present  at  the  Conference  seemed 
to  wish  the  plan  carried  out,  it  is  hoped  that  those  absent  will  also  find  it 
attractlve  and  will  asslst  in  its  preparation. 

In  Order  that  the  Statements  may  be  accurate  and  comprehensive,  it  is  desired 
that  they  be  carefuUy  prepared  for  publication  by  some  official  of  the  respectlve 
surveys,  and  that  the  subsequent  work  of  compiling  and  editlng  be  reduced  to  a 
mlnlmum.    To  this  end  please  follow  as  closely  as  possible  the  following  out- 
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]ine,  giving  in  narrntive  form  explieit  Information  on  as  many  of  the  polnts 
mentioned  as  are  applicable  to  your  survey  or  bureau. 

In  Order  that  the  bulletln  may  be  issued  with  reasonable  promptness,  please 
prepare  and  forward  the  data  without  delay  to  Dr.  C.  W.  Hayes,  United  States 
Geologlcal  Survey,  Washington,  D.  C. 
Yours  truly, 

H.  B.  KüifMEX,  New  Jersey, 

C.  W.  Hayes,  United  States  Geologlcal  Survey, 

F.  W.  De  Wolf,  Illinois, 

W.  McCuLLOH,  New  York, 

Committee. 

OUTLINE. 

1.  Glve  a  brief  rßsum^  (600  to  800  words)  of  previous  geologlcal  surveys  or 
of  antecedent  scientific  bureaus  In  your  State,  of  whlch  your  bureau  Is  the 
outgrowtb,  giving  specifically  the  nnme  of  each,  dafe,  scope  of  work  and  accom- 
plishments,  and  causes  of  dlscontinuance. 

2.  Glve  the  exact  name  of  the  present  surrey  or  bureau  and  date  of  Its 
Organization. 

3.  Glve  a  summary  of  the  laws  governing  your  survey  whlch  are  now 
operative. 

4.  If  not  already  glven  under  3,  outline  the  Organization  of  your  survey 
under  the  following  heads: 

(a)  Governing  board.  Name,  number  of  persons,  method  of  appointment, 
terms  of  office,  compensatlon  (If  any)  ns  members  of  this  board  (not  salaries 
If  they  serve  ex  officio). 

(6)  Executive  offleer.  Title,  name  of  indlvldual,  method  of  appolntment.  date 
of  nppolntment  of  present  Incumbent,  term  of  offlce.  If  an  ex  officio  appolnt- 
ment or  other  State  or  educational  posltlon  Is  held,  please  State;  glve  Propor- 
tion of  time  spent  on  survey  work.  Indlcate  whether  compensatlon  is  per 
diem  or  by  regulär  monthly  or  annual  salary;  how  flxed,  whether  by  law  or 
by  rule  of  governing  board. 

(c)  Subordinates.  Group  your  subordinates  Into  three  classes — (1)  clerlcal; 
(2)  geologlc,  Includlng  cbemlcal  and  technologlc;  (3)  topographlc,  inchidlng 
englneerlng  and  hydrographic.  For  each  of  tbese  clnsses  glve  the  approximnte 
number  of  each  class  employed,  their  method  of  appolntment  (by  the  managing 
board,  executive  head,  with  or  without  Intervention  of  dvil-servlce  commlsslon, 
etc. ) ,  term  of  servlce,  per  diem  or  permanent,  ränge  of  pay  for  dlfferent  classes. 
It  Is  particularly  desired  to  know  to  what  extent  advanced  College  students 
or  College  Professors  are  employed  on  surveys. 

5.  Appropriatlons.  A.  Please  State  how  your  appropriations  are  made, 
whether  continuing,  aununl,  biennlnl,  or  for  any  stated  perlod.  Are  any  con- 
tingent  upon  Cooperation? 

B.  Do  unexpended  balances  carry  to  a  new  fiscal  year  or  do  they  lapse  to 
the  treasury?    If  the  latter,  how  soon  after  the  close  of  the  year? 

C.  Glve  your  annual  approprlatlon,  speclfylng  objects,  If  so  fixed  by  law. 

D.  Estimate  in  percentages  the  nverage  expendlture  under  the  following 
heads: 

(a)  Administrative  and  routine  clerical;  include  only  such  part  of  the  salary 
of  the  head  of  the  survey  and  of  others  as  may  be  charged  to  administrative 
work. 

(&)  Topographie,  includlng  field  work  and  office  work  (not  administrative). 
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(c)  Economic,  Btratigraphic,  and  areal  geology,  including  offlce  work  In 
preparation  of  reports. 

(d)  Statistical  geology. 

(e)  Paleontologic  geology  as  distinct  from  stratigraphlc. 
(/)  Chemical  work. 

ig)  Underground  water  resources. 

ih)  Drainage  surveys. 

(i)  Stream  flow  and  reservoir  aurveya. 

(i)  Testing  road  materials  or  otber  highway  work,  not  including  constrnc- 
tion. 

ik)  Highway  construction. 

(0  Other  technologic  work. 

(m)  Other  llnes  of  work  or  combinatlons  which  can  not  be  included  under 
above  heads,  speclfying  nature  of  work. 

6.  Publica  tions.  A.  Enumerate  the  varlous  series  of  reports,  bullet  ins,  mono- 
graphs,  and  maps  publishe^,  giving  the  (a)  number  of  volumes  of  each  series  so 
far  issued,  (&)  size  of  editions,  (c)  method  of  distribution  (if  sold,  give  average 
iinnual  income  and  its  disposition — whether  paid  to  State  treasury,  etc.). 

B.  Average  annual  cost  of  printing  reports  and  accompanying  maps  for  last 
Ave  years  or  by  volumes.  Does  this  come  from  your  Survey  appropriation  or 
from  some  other  fund? 

C.  Do  you  have  füll  control  over  printing  your  maps  and  reports,  as  to  choice 
of  Printer,  style  of  report,  paper,  illustrations,  etc.,  Contents  of  report?  If  not, 
State  expiicitly  the  nature  of  the  limitationa 

D.  Do  you  have  füll  control  over  distribution  of  your  reports?  What  classes 
of  persons  and  institutions  are  on  your  mailing  list  and  how  is  it  kept  alive? 

7.  Present  main  lines  of  work,  (1)  by  your  bureau  independently ;  (2)  in  Co- 
operation (State  nature  and  extent  of  cooperatlve  work)  :  (a)  With  the  United 
States  Geological  Survey,  (5)  with  geological  surveys  of  other  States,  (c)  with 
other  bureaus  of  the  National  Government,  (d)  with  other  scientific  bureaus 
of  your  own  State. 

It  was  hoped  that  by  means  of  the  above  outline  a  fair  degree  of 
uniform ity  of  treatment  would  be  secured,  and  this  hope  has  been  in 
a  measure  realized.  Necessarily  some  editing  has  been  required,  but 
this  has  been  confined  so  far  as  possible  to  matters  of  form,  arrange- 
ment,  headings,  etc.  The  delay  in  transmitting  the  material  to  press 
has  been  due  to  delay  of  the  authors  in  fumishing  it,  although  a 
number  of  requests  of  increasing  urgency  were  sent  to  several  of  the 
delinquents. 

It  was  originally  intended  that  the  buUetin  should  include  all 
State  organizations  which  cooperated  with  the  United  States  Geolog- 
ical Survey  in  geology,  topography,  or  hydrography,  but  only  a  f ew  of 
the  State  officers  other  than  the  State  geologists  have  complied  with 
the  request  for  a  statement,  and  it  has  been  deeided  to  bring  these 
together  in  an  appendix,  rather  than  in  the  body  of  the  buUetin  with 
the  geological  surveys,  with  which  they  are  not  readily  comparable. 

Thirty-six  States  recognize  geologic  work  as  a  necessary  and 
proper  governmental  function  and  have  organizations  for  the  carry- 
ing  on  of  such  work.    The  complete  list  of  States  and  Territories 
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with  names  of  organizations  and  names  and  titles  of  executive 
officers  f oUows : 

^        Alabama, — Geological   Survey  of  Alabama;     EL  A.  Smith,  State  geologJst, 
Unlverslty. 

Arizona. — Geological  Survey  of  Arizona ;  G.  F.  Tolman,  Territorial  geologist, 
Tucson. 
i       Arkansas, — Geological  Sarvey  of  Arkansas;  A.  H.  Purdue,  State  geologist, 
Fayettevllle. 

CaU/omia.'Gallfomia  State  Mining  Bureau;  L.  K  Aubury,  State  mlneral- 
oglst,  San  Francisco. 

Colorado. — Colorado  State  Geological  Survey;  R.  D.  George,  State  geologist, 
Boulder. 

Connecticut. — State  Geological  and  Natural  Hlstory  Survey;  William  North 
Rice,  Superintendent,  Middletown. 

Delaware. — Malntalned  Geological  Survey  of  State  of  Delaware,  1837-1838. 
<-       Florida.— Florida  State  Geological  Survey;  B.  H.  Sellards,  State  geologist, 

Tallahassee. 
«-         Georgia. — Geological   Survey  of  Georgia;   S.  W,  McCallle,  State  geologist, 
Atlanta. 

Illinois. — State  Geological  Survey;  F.  W.  DeWolf,  dlrector,  Urbana. 
»       Indiana. — ^Department  of  Geology  and  Natural  Resources;  .Edward  Barrett, 
State  geologist,  Indianapolis.  iki  ,».. 

Iowa. — Iowa  Geological  Survey ;  Samuel  Calvin,  State  geologist,  Iowa  City. 

Kansas. — State   Geological    Survey   of    Kansas;    Erasmus    Haworth,    State 
geologist,  Lawrence. 

Kentucky. — Kentucky  Geological  Survey;  C.  J.  Norwood,  dlrector,  Lexington. 

Louisiana, — Malntalned    Geological    Survey   in   connectlon   wlth   the    State 
^   Agrlcultural  Experiment  Station.  1891-1909. 

Maine. — State  Survey  Commission ;  C.  Vey  Holman,  State  geologist,  Bangor. 

Maryland. — State  Geological  and  Bkronomic  Survey;  William  Bullock  Clark, 
State  geologist,  Baltimore. 

Massachusetts. — Malntalned  Geological  Survey  of  Massachusetts,  1830-1841. 

Michigan. — Michigan  Geological  and  Blological  Survey;  R.  C.  Allen,  State 
geologist,  Lansing. 

Minnesota. — Malntalned  Geological  and  Natural  Hlstory  Survey,  1872-1900. 

Mississippi. — Geologie,   E3conomic,   and  Toiwgraphlc   Survey  of  Mississippi; 
E.  N.  Lowe,  dlrector  of  the  State  Geological  Survey,  Jackson. 

Missouri. — Bureau  of  Geology  and  Mines;  H.  A.  Buehler,  dlrector  and  State 
geologist,  Rolla. 

Nebraska. — Nebraska  Geological  Survey ;  Edwin  H.  Barbour,  State  geologist» 
Lincoln. 

Nevada.— M&intBilned  offlce  of  State  mlneraloglst,  1866-1878. 

New  Hampshire. — Malntalned   Geological   and  Mineraloglcal   Survey,  1840- 
1844 ;  1868-1878. 

New  Jersey. — Geological  Survey  of  New  Jersey;  Henry  B.  Kümmel,  State 
geologist,  Trenton. 

New  York. — Science  Division   (Geological  Survey)   of  the  Educatlonal  De- 
partment; John  M.  Clarke,  State  geologist  and  paleontologlst,  State  Museum, 
Albany. 
t  North  Carolina. — North  Carolina  Geological  and  Economic  Survey;  Joseph 

Hyde  Pratt,  State  geologist,  Chapel  Hill. 

North  Dakota.— ^orth  Dakota   Geological    Survey;    Arthur   Gray   I.«eonard, 
State  geologist,  Grand  Forks. 
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Ohio. — Geological  Survey  of  Ohio ;  J.  A.  Bownocker,  State  geologist,  Columbus. 

Oklahoma — Oklahoma  Geological  Survey ;  Charles  N.  Gould.  dlrector,  Norman. 

Orei^on.— Maintalned  Office  of  State  geologist,  1872-1874. 

Pennsylvania. — ^Topographie  and  Geological  Survey  Commission;  Kichard  R. 
Hice,  State  geologist,  Beaver. 

Rhode  Island. — Natural  Besources  Survey  of  Rhode  Island;  Charles  W. 
Brown,  Superintendent,  Providence. 

South  Carolina, — South  Carolina  Geological  Survey;  Earle  Sloan,  State 
geologist,  Charleston. 

South  Dakota. — Geological  Survey  of  South  Dakota;   E.  C.   Perisho,  State 
geologist,  Vermilion. 
f  Tennessee. — ^Tennessee  State  Geological   Survey;   George   H.  Ashley,   State 

geologist,  Nashville. 

Texas. — ^Malntained  offlce  of  State  geologist  at  various  times  from  1858-1892 ; 
*^  Unlversity  of  Texas  Mineral  Survey,  1901-1904. 

Vermont. — Geological   Survey  of   Vermont,   G.   H.   Perklns,   State  geologist, 
Burlington. 
K       Virginia. — State  Geological  Survey  of  Virginia;  Thomas  Leonard  Watson, 
dlrector,  Charlottesville. 

Washington. — State  Geological  Survey  of  the  State  of  Washington;  Henry 
Landes,  State  geologist,  Seattle. 

West  Virginia. — West  Virginia  Geological  and  Economic  Survey;  I.  C. 
White,  State  geologist,  Morgantown. 

Wisconsin. — Wisconsin  Geological  and  Natural  History  Survey ;  E.  A.  Birge, 
Superintendent  and  dlrector,  Madlson. 

Wyoming. — Geological  Survey  of  Wyoming;  C.  E.  Jamison,  State  geologist, 
Cheyenne. 

Idaho,  Montana,  New  Mexico,  and  Utah  have  had  no  State 
surveys. 

ALABAMA. 

PBEVIOUS  SUBVEYS. 

The  first  step  toward  the  systematic  study  of  the  geology  of  Ala- 
bama was  taken  in  1847  by  the  üniversity  of  Alabama,  when,  on  the 
appointment  of  Prof.  Michael  Tuomey  to  the  professorship  of  geol- 
ogy of  that  Institution,  it  was  stipulated  thät  each  year  a  part  of  his 
time  should  be  spent  in  geologic  explorations  in  the  State.  In  ac- 
cordance  with  this  arrangement  he  immediately  began  field  studies, 
Publishing  in  the  newspapers  of  Tuscaloosa  such  extracts  from  his 
reports  as  might  be  of  general  interest.  In  recognition  of  this  effort 
the  State  legislature,  in  January,  1848,  appointed  Prof.  Tuomey  State 
geologist,  without  salary,  and  requested  him  to  make  to  that  body  a 
report  of  his  work  for  publication  by  the  State.  Thus  was  begun  the 
first  geological  survey  of  Alabama. 

In  1849  Prof.  Tuomey  presented  to  the  legislature  his  first  report, 
which  was  published  in  1850  by  the  State.  The  geologic  map,  how- 
ever,  appeared  later. 

Prof.  Tuomey  continued  his  explorations  at  the  expense  of  the 
Unlversity  of  Alabama  from  1848  to  1853.    In  1854  the  legislature 
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of  Alabama  passed  an  act  to  provide  for  a  Geological  and  Agricul- 
tural  Survey  of  the  State.  The  sum  of  $2,500  was  appropriated  an- 
nually  for  the  salary  of  the  State  geologist,  and  the  further  sum  of 
$10,000  was  appropriated  to  employ  assistants  and  defray  the  expenses 
incidental  to  the  office.  The  governor  was  authorized  to  appoint  a 
State  geologist,  who  during  the  period  of  his  Service  should  hold  no 
other  ofRce  in  the  State.  The  governor  was  also  authorized  to  fill  by 
appointment  a  vacancy  in  the  oflSce  of  State  geologist  should  one  occur 
before  the  completion  of  the  survey.  In  other  sections  of  this  act  the 
duties  of  the  State  geologist  were  defined. 

Under  this  act  Prof.  Tuomey  was  appointed  State  geologist,  and 
until  his  death  in  1857  he  devoted  practically  his  whole  time  to  the 
duties  of  the  office.  His  headquarters  were  at  the  University  of  Ala- 
bama, where  he  occasionally  delivered  courses  of  lectures. 

Prof.  Tuomey 's  second  report  was  submitted  to  the  legislature  in 
1855,  but  was  not  published  until  after  his  death,  although  the  leg- 
islature in  February,  1856,  ordered  the  printing  of  3,000  copies.  In 
April,  1857,  immediately  after  the  death  of  Prof.  Tuomey,  Dr.  John 
W.  Mallet  was  commissioned  by  Governor  Winston  to  supervise  the 
printing  of  the  report.  This  report  was  published  in  1858,  together 
with  the  second  geologic  map  of  the  State.  In  these  two  reports, 
with  accompanying  maps,  the  geologic  subdivisions  of  Alabama  were 
defined,  and  the  future  importance  of  the  coal  and  iron  deposits  of 
the  State  were  foreshadowed. 

After  the  death  of  Prof.  Tuomey  the  civil  war  and  reconstruction 
Problems  overshadowed  all  other  subjects,  and  no  geologic  work  w^as 
carried  on  by  the  State  until  1873.  During  this  period,  however,  a 
commissioner  of  industrial  resources  was  one  of  the  regulär  officers 
of  the  State,  and  f our  short  reports,  embracing  perhaps  20  or  30  pages 
each,  were  issued  from  that  office  between  18G9  and  1874. 

In  1871  the  University  of  Alabama,  upon  its  reorganization,  again 
took  the  lead  in  geologic  investigations  by  authorizing  the  professor 
of  geology  in  that  institution,  Prof.  E.  A.  Smith,  the  present  State 
geologist,  to  spend  a  part  of  his  time  in  geologic  field  work 

PRESENT  SUBVEY. 
LEGAL  DESIGNATION    AND  DATE  OF  ORGANIZATION. 

"Geological  Survey  of  Alabama"  is  the  designation  employed  in 
the  Codes  since  1873,  w^hen  the  present  Survey  was  organized. 

HISTORICAL   SKETCH. 

In  1873  the  legislature  passed  an  act  "to  revive  and  complete  the 
Geological  and  Agricultural  Survey  of  Alabama,"  appointed  Prof. 
E.  A.  Smith,  the  present  incumbent,  State  geologist,  and  appropri- 
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ated  $3,000  for  equipment  and  $500  a  year  for  a  period  of  10  years 
for  the  expenses  of  the  Survey,  the  State  geologist  to  receive  no 
salary  from  the  State,  his  only  compensation  being  that  paid  by  the 
University  for  his  Services  as  a  professor  in  that  institution. 

These  conditions  continued  for  the  next  10  years,  durÄig  which 
time  the  greater  part  of  the  State  was  visited  and  a  number  of  reports 
were  made,  dealing  mainly  with  the  coal  and  iron  resources  and  the 
agricultural  features  of  the  State.  For  most  of  this  time  Prof.  Smith 
had  the  assistance  of  Henry  McCalley,  who  also  gave  his  Services 
gratuitously  to  the  Survey. 

In  1883  the  legislature  increased  the  annual  appropriation  to  $5,000 
and  in  1891  to  $7,500.  This  made  possible  more  effective  work.  Act- 
ing  under  it,  Mr.  McCalley  was  given  general  charge  of  investigations 
in  the  Warrior  coal  field  and  of  the  iron  interests ;  Joseph  Squire  and 
A.  M.  Gibson  were  placed  in  charge  of  investigations  in  the  Cahaba 
and  Coosa  coal  fields,  respectively ;  and  Prof.  Smith  took  charge  of 
investigations  in  the  metamorphic  area  and  of  studies  of  the  Coastal 
Piain  deposits. 

Reports  on  all  these  regions  were  prepared  and  published  in  due 
course  of  time.  Reports  on  the  gold  deposits  were  prepared  by  Dr. 
William  B.  Phillips,  W.  M.  Brewer,  and  others.  Dr.  Phillips  also 
prepared  a  report  on  iron  making  in  Alabama,  which  quickly  ran 
through  two  editions,  and  a  proposed  third  edition  is  now  in  prepa- 
ration.  From  Dr.  Heinrich  Ries  was  obtained  a  report  on  the  clays 
of  the  State.  The  water  resources  were  also  investigated,  and  pre- 
liminary  reports  on  the  water  powers  and  on  the  artesian  and  other 
Underground  waters  of  the  State  have  been  published.  In  the  prepa- 
ration  of  the  water  reports  the  United  States  Geological  Survey 
eooperated ;  also  in  the  preparation  of  the  preliminary  report  on  the 
Coastal  Piain,  tjie  first  outline  of  which  was  published  as  Bulletin  43 
of  the  United  States  Geological  Survey,  under  the  Joint  authorship 
of  E.  A.  Smith  and  L.  C.  Johnson. 

In  1896  a  geologic  map  of  the  State  was  published,  with  explana- 
tory  chart  embodying  all  the  information  accumulated  up  to  that  time. 

From  the  outset  the  ideal  of  the  Survey  has  been  to  take  account  of 
all  the  State's  natural  resources — ^mineral,  geologic,  agricultural,  and 
biologic.  Through  the  liberality  of  T.  H.  Aldrich  a  bulletin  on 
Tertiary  fossils  was  issued  in  1886,  and  under  an  arrangement  with 
C.  L.  Herrick  a  partial  report  on  the  fresh-water  and  marine  Crus- 
tacea  of  the  State  was  published  in  1888.  Mr.  Aldrich  also  con- 
tributed  a  preliminary  list  of  the  fresh-water  moUusks  of  the  State, 
which  was  published  in  the  report  for  1876.  Material  has  been  grad- 
ually  accumulated,  through  donations  and  the  coUections  of  the 
Survey  workers,  for  an  account  of  various  other  forms  of  animal  life 
native  to  Alabama,  which  may  be  published  in  due  course  of  time. 
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A  small  preliminary  üst  of  the  plants  native  to  Alabama  was  pub- 
lished  many  years  ago  by  Dr.  Charles  Mohr  and  Prof.  E.  A.  Smith, 
and  a  monumental  work  on  the  plant  life  of  Alabama  was  prepared 
by  Dr.  Mohr  and  published  in  1901  in  Cooperation  with  the  United 
States  Department  of  Agriculture.  It  was  the  intention  that  Dr. 
Mohr  should  prepare  another  volume  on  the  timbers  and  other  plants, 
either  useful  or  noxious,  but  his  death  interfered.  This  work  was 
assigned  to  Dr.  R.  M.  Harper,  and  the  first  installment  of  a  report 
on  the  timber  trees  of  the  State  is  now  in  manuscript  awaiting 
publication. 

SUMMART  OF  LA  WS. 

The  functions  of  the  Survey,  as  defined  in  the  1906  Code  of  Ala- 
bama, are  as  follows: 

Sec.  689.  State  geologist, — Eugene  A.  Smith,  profeesor  of  mineralogy  and 
geology  in  the  Unlversity  of  Alabama,  is  State  geologist.  In  the  event  of  a 
vacancy  in  the  offlce  of  State  geologist,  from  any  cause,  the  professor  of  geology 
in  the  Unlversity  of  Alabama  shall  be  ex  officio  State  geologlst. 

Sec.  600.  Ui8  duti€a,—lt  shall  be  the  duty  of  the  State  geologist  to  de- 
vote such  portions  of  his  time  as  may  not  be  required  for  the  discharge  of  his 
dutles  as  a  professor  in  the  Unlversity  of  Alabama  to  making  exploration  and 
examination  of  the  mineral,  agricultural,  and  other  natural  resources  of  the 
State,  so  as  to  determine  accurately  the  quallty  and  character  of  its  soils  and 
their  adaptatlon  to  agricultural  purposes,  and  especially  to  the  occurrence  and 
quallty  of  phosphates,  marls,  gypsum,  and  other  natural  fertllizers;  its  mineral 
resources  and  their  location,  character,  and  capacity  for  development;  its  water 
ix)wers  and  their  capacities;  its  forest  trees  and  their  Utilities  and  distribu- 
tion;  aud  it  shall  be  the  duty  of  him  and  his  assistants,  whenever  they  dis- 
Cover  any  val nable  deposits  of  iron  or  other  ore,  coal,  phosphates,  marls,  or 
other  substances  of  value,  to  notify  Immediately  the  owners  of  the  land  upon 
which  such  deposits  occur.  He  shall  make  to  the  leglslature  quadrennially 
a  report  of  the  progress  of  his  explorations  and  examlnatlons,  together  with 
analyses  of  soils.  ores,  mlnerals,  aud  mineral  waters,  with  maps,  Charts,  and 
drawings,  which  report  shall  be  printed  and  shall  be  the  exclusive  property  of 
the  State.  He  shall  also  make  collections  of  si)ecimens  and  illustratlons  of 
the  geological  and  agricultural  resources  of  the  State,  one  of  which  shall  be 
deposited  in  the  cabinet  of  the  Unlversity  of  Alabama,  a  second  in  the  cabinet 
of  the  Alabama  Polytechnic  Institute,  and  a  third  in  the  offlce  of  the  com- 
missioner  of  agriculture  and  Industries  in  the  capitol  at  Montgomery. 

Sec.  691.  Assistants. — The  State  geologist  shall  have  power  to  appoint, 
with  the  approval  of  the  govemor,  such  assistants,  includlng  a  competent 
chemist,  and  for  such  periods  and  with  such  compensatlon  as  he  may  deem 
necessary  to  the  best  interests  of  the  Survey. 

Sec.  692.  Annual  appropriation. — There  is  appropriated,  out  of  any  funds 
in  the  treasury  not  otherwise  appropriated,  for  the  Geological  and  Agricultural 
Survey  provided  for  in  this  chapter,  annually,  the  sum  of  $7,500.  Upon  the 
requisition  of  the  State  geologist,  when  approved  by  the  govemor,  the  auditor 
shall  draw  his  Warrant  on  the  treasurer  for  the  amount  appropriated,  in  such 
sums  as  may  be  needed  from  time  to  üme  for  the  purposes  of  the  Survey 
herein  provided  for;  and  for  all  expenditures  made  under  the  provistons  of 
this  chapter,  except  for  the  paymeut  of  the  salary  of  the  State  geologlst,  the 
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approTal  of  the  governor  mnst  be  obtained,  and  the  voncherB  of  the  State 
geologist  for  all  such  expenditures  must  be  flled  with  tbe  auditor  and  a  State- 
ment of  bis  receipts  and  expenditures  sball  accompany  eacb  qoadrennial  re- 
port  of  tbe  State  geologist  ^ 

Sec.  693.  Salary. — ^Tbe  State  geologist  sball  receive  out  of  tbe  State  treas- 
nry  a  salary  of  $100  a  montb  as  State  geologist  durlng  tbe  time  be  sball 
be  engaged  in  performing  bis  duties  as  professor  of  mlneralogy  and  geology 
in  and  is  paid  a  füll  professor's  salary  by  tbe  Unlversity  of  Alabama;  and 
wben  not  so  employed  and  paid  by  tbe  said  unlversity,  be  sball  receive  a 
salary  of  |200  a  montb,  out  of  tbe  State  treasury,  payable  as  otber  State 
offlcers*  salaries  are  paid. 

SKa  094.  Expenae  of  Survey, — Tbe  balance  of  tbe  annual  appropriation 
berein  provided  for  sball  be  devoted,  so  far  as  may  be  necessary  to  execute 
tbe  purposes  of  tbis  cbapter,  to  tbe  discbarge  of  tbe  expenses  of  tbe  Survey, 
Including  tbe  compensation  of  all  temporary  and  permanent  assistants ;  travel- 
ing  expenses  of  tbe  geologist  and  tbe  geological  corps  in  and  out  of  tbe  State; 
purcbase  of  apparatus  and  material  for  making  cbemical  analyses;  otber  neces- 
sary expenditures  for  outflt;  expenses  incurred  in  providing  for  tbe  trans- 
portatlon,  arrangement,  and  proper  exbibition  of  tbe  geological  and  otber 
collectlons  made  under  autborlty  of  tbis  cbapter,  and  tbe  engraving  of  maps 
and  sections  to  illustrate  tbe  quadrennial  reports  of  progress. 

Sec.  695.  Bulletins  of  State  geologist. — Wbenever  tbe  State  geologist  bas 
in  band,  ready  for  publicAtion,  material  for  a  bulktln  or  any  otber  report  of 
bis  surveys  and  investigations  of  tbe  mlneral,  agricultural,  or  otber  natural 
resources  of  tbe  State,  be  sball  report  tbe  sanie  to  tbe  governor,  and  a  com- 
mittee  consisting  of  tbe  governor,  secretary  of  State,  and  State  geologist  sball 
tben  determiue  tbe  number  of  sucb  bulletin  or  report  wbicb  sball  be  printed 
and  publisbed. 

Sec.  696.  Printing  and  hinding  geological  Bulletins. — Wben  tbe  number  of 
sucb  bulletin  or  report  to  be  printed  or  publisbed  bas  been  so  determined,  tbo 
governor  sball  order  tbe  snme  to  be  printed  and  bound  forthwitb  at  sucb  times 
and  places,  and  in  sucb  manner  and  style  as  regards  size,  type,  quality  of  pai^er, 
binding,  etc.,  as  said  committee  may  deem  best,  and  in  similar  manner  be  sball 
bave  engraved  and  printed  all  Charts,  maps,  vIews,  drawings,  Sketches,  or 
details  as  may  be  deemed  necessary  by  said  committee  to  properly  illustrate 
sucb  bulletin  or  report.  And  for  the  purposes  herein  meiitioned,  wben,  in  the 
opinion  of  Said  committee,  the  State  Printers  are  not  prepared  to  do  in  proper 
nianner  any  engraving  or  otber  work  required  for  such  report  or  bulletin,  the 
governor  may  make  special  contracts  with  such  persons,  flrms,  or  corporatlons, 
witbin  or  witbout  tbe  State,  as  in  the  Judgment  of  said  committee  will  securo 
tbe  promptest  and  most  satisfactory  work. 

Sec.  697.  Payment  for  printing  and  binding  hulletins, — The  accounts  for 
tbe  printing,  engraving,  and  binding  done  under  the  provisious  of  this  chapter 
wben  approved  by  tbe  governor,  sball  be  paid  by  bis  order  out  of  any  moneys  in 
tbe  State  Treasury. 

ORGANIZATION. 

The  form  of  Organization  of  the  Survey  is  described  in  the  fore- 
going  Code  of  laws. 

There  is  no  governing  board,  except  that  expenditures,  aside  from 
those  of  a  routine  nature,  are  first  authorized  by  the  governor,  and 
for  the  reports  and  buUetins  the  governor,  secretary  of  state,  and 
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State  geologist  constitute  a  committee  which  decides  as  to  the  style 
of  printing,  illustrations,  and  binding,  the  size  of  the  edition,  and  the 
firm  or  firms  to  which  the  work  shall  be  assigned. 

The  executive  oiBcer  of  the  Survey  is  the  State  geologist.  Prof. 
Eugene  A.  Smith  has  held  the  office  since  his  appointment  by  the 
Jegislature  in  1873,  when  the  Survey  was  revived.  The  terra  of  office 
is  not  limited.  The  appointee  must  be  the  professor  of  geology  in 
the  State  University.  His  duties  and  compensation  are  specified  in 
the  foregoing  code  of  laws. 

At  present  the  assistants  include  a  chief  assistant,  a  chemist,  a 
curator  of  the  museum,  a  field  assistant,  and  a  stenographer.  Tem- 
porary  assistants  for  special  work  are  employed  as  occasion  arises. 
All  employees  are  appointed,  and  their  compensation  is  fixed  by  the 
State  geologist  with  the  consent  of  the  governor.  Professors  and 
advanced  students  are  occasionally  employed. 

APPROPRIATIONS. 

The  appropriations  for  the  Survey  are  made  annually,  the  sum  of 
$7,500  being  each  year  set  aside  for  the  purpose. 

There  are  no  unexpended  balances,  the  money  being  drawn  from 
the  State  treasury  before  the  end  of  the  fiscal  year  and  placed  in  bank 
subject  to  check  for  payment  of  obligations  incurred  but  not  fuUy 
discharged  before  the  end  of  the  fiscal  year. 

Specific  information  as  to  allotments  is  not  available.  In  a  general 
way  it  may  be  said  that  the  money  has  been  expended  chiefly  in  the 
preparation  of  reports  of  an  economic  nature,  requiring,  however, 
as  a  matter  of  course,  more  or  less  areal  and  stratigraphic  work.  The 
only  paleontologic  publication  is  a  buUetin  on  Tertiary  fossils,  which, 
however,  was  contributed  by  T.  H.  Aldrich,  who  also  bore  the  ex- 
pense  of  printing.  A  partial  report  on  the  fresh-water  and  marine 
Crustacea  of  the  State,  prepared  through  the  Cooperation  of  C.  L. 
Ilerrick,  has  also  been  issued,  as  well  as  a  preliminary  list  of  the 
fresh-water  mollusks  of  the  State,  the  latter  contributed  by  Mr. 
Aldrich.  One  volume  is  devoted  to  Underground  waters  and  another 
to  water  powers.  The  former  involved  many  chemical  analyses. 
Two  editions  of  a  technologic  report  on  iron  making  in  Alabama  have 
been  exhausted  and  a  third  edition  is  in  band.  A  buUetin  on  road 
materials  and  highway  work  is  in  preparation. 

PUBLICATION  8. 

The  publications  of  the  Geological  Survey  of  Alabama  comprise  a 
series  of  annual  progress  reports  from  1874  to  1882,  inclusive ;  a  series 
of  bulletins,  numbered  1  to  9,  inclusive ;  and  19  other  special  reports. 
These  publications  cover  a  wide  ränge  of  subjects,  but  are  chiefly 
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of  an  economic  nature,  though  stratigraphic,  areal,  and  paleontologic 
geology  are  represented.  Many  of  the  reports  relate  to  special  areas; 
others  are  of  a  more  general  character.  The  plant  life  of  Alabama 
and  the  trees,  water  supplies,  and  water  powers  of  the  State  are  also 
included  in  the  list  of  subjects  studied.  Preliminary  reports  on  trhe 
fresh-water  and  marine  Crustacea  of  the  State  and  on  the  fresh- 
water  mollusks  have  also  been  published,  while  a  technologic  report 
on  iron  making  in  Alabama  has  run  through  two  editions  and  a 
third  edition  is  about  to  be  issued. 

The  usual  edition  is  2,500  copies,  although  of  some  reports  editions 
of  5,000  and  10,000  copies  have  been  printed. 

The  governor,  the  secretary  of  State,  and  the  State  geologist  con- 
stitute  the  committee  on  printing.  Under  the  law,  in  case  the  State 
Printers  are  not  prepared  to  prosecute  in  proper  manner  the  printing 
and  engraving  of  a  report,  "  the  governor  may  make  special  con- 
tracts  with  such  persons,  firms,  or  corporations,  within  or  without 
the  State,  as  in  the  judgment  of  said  committee  will  secure  the 
proniptest  and  most  satisfactory  work." 

Publications  are  distributed  free  of  charge  (except  one,  the  price 
of  which  is  $1  plus  16  cents  for  postage),  but  applicants  are  required 
to  pay  the  poslage.  The  distribution  is  in  charge  of  the  State 
geologist.  The  mailing  list  includes  a  number  of  public  libraries 
in  Alabama  and  other  States,  all  geological  surveys  in  the  United 
States  and  many  foreign  surveys,  and  geologists  of  America  and 
other  countries.  The  mailing  list  is  kept  alive  by  sending  out  notices 
of  new  publications,  with  request  to  forward  postage  in  case  the 
report  is  desired.  Special  notices  inquiring  whether  the  person 
addressed  desires  to  be  retained  on  the  list  are  also  sent  out  from 
time  to  time. 

The  cost  of  printing  and  engraving  is  paid  out  of  the  State  treasury 
and  does  not  fall  upon  the  Survey  appropriation.  The  cost  of  print- 
ing, binding,  and  illustrating  17  of  the  reports  ranged  from  $140 
to  $8,201.  The  size  of  these  reports  varied  from  79  to  862  pages. 
The  cost  of  printing  during  the  last  35  years  has  averaged  about 
$1,000  annually.  The  amount  received  from  the  sale  of  publica- 
tions may  aggregate  $1,000.  Part  of  this  has  been  expended  to  meet 
Survey  expenses  and  the  remainder  is  in  bank  awaiting  the  decision 
of  the  attomey  general  as  to  its  proper  disposition 

PRESENT  LINES  OF  WORK. 
XimEPENDEKT  ZKYESTIOATZONS. 

Investigations  of  the  region  of  igneous  and  metamorphic  rocks 
are  in  progress,  and  a  map  of  the  Coosa  coal  field  is  in  preparation. 
From  the  outset  the  Survey  has  given  consideration  to  all  the  natural 
resources  of  the  State — mineral,  geologic,  agi*icultural,  and  biologic. 


16  STATE  GEOLOOICAL  SURVEY8  OF  THE  UNITED  STATES. 

Data  regarding  the  plants  native  to  the  State  have  been  accumMat«- 
from  the  beginning  of  the  Survey.    Material  has  also  gradually  U 
collected  for  an  account  of  the  forms  of  animal  life  native  to  Alabaii 
Manuscripts  awaiting  publieation  include  the  third  edition  of  t 
report  on  iron  making  in  Alabama,  a  report  on  the  timber  trecs  f 
other  Woody  plants  of  Alabama,  a  report,  with  map,  of  the  Cah:.  ju 
coal  field,  and  a  buUetin  on  the  road  materials  and  highways  of  tl 
State. 

COOPERATIYE  ZVYEBTIOATIOVB. 

United  States  Geological  Survey, — The  mapping  of  a  part 
Fayette  County,  embracing  the  territory  where  gas  wells  have  bei 
brought  in,  is  in  progress  in  Cooperation  with  the  United  Stat 
Geological  Survey.  Each  Survey  is  to  expend  $1,000  on  this  wor 
A  Joint  study  of  the  deposits  of  the  Alabama  coastal  piain  is  a! 
being  made.  Statistics  of  the  mineral  production  of  Alabama  a 
collected  in  Cooperation  with  the  Federal  Survey. 

Other  departments  of  the  National  Government. — Statistics  of  t 
public  highways  of  Alabama  are  collected  in  Cooperation  with 
United  States  Department  of  Agriculture.    "The  plant  life  of   Ala- 
bama," by  Dr.  Charles  Mohr,  issued  in  1901,  was  also  published  in 
Cooperation  with  that  department. 

Other  State  geological  surveya. — ^While  no  definite  plans  have 
been  formulated  for  Cooperation  with  other  State  surveys,  a  close 
correspondence  is  maintained  with  the  State  geologists  of  South 
Carolina,  Georgia,  Florida,  and  Mississippi,  and  from  time  to  time 
Joint  trips  are  made  with  the  heads  of  these  surveys,  with  the  view  to 
coordination  of  work. 

Other  scientific  bureaus  of  the  State. — There  is  no  active  Coopera- 
tion with  other  scientific  bureaus  of  the  State.  Under  the  law  dupli- 
cates  of  collections  made  in  Alabama  by  the  Geological  Survey  are 
deposited  with  the  Alabama  Polytechnic  Institute  and  the  State  com- 
missioner  of  agriculture  and  industries.  Surplus  duplicates  in  the 
collections  are  distributed  among  the  most  important  high  schools  of 
the  State,  other  State  institutions,  and  scientific  societies,  with  the 
view  to  building  up  branch  museums  in  different  parts  of  the  State. 

ARIZONA. 

The  Office  of  Territorial  geologist  of  Arizona  has  been  held  suc- 
oessively  by  John  F.  Blandy,  Theodore  B.  Comstock,  W.  P.  Blake 
(recently  deceased),  and  C.  F.  Tolman.  The  office  has  been  coii- 
sidered  an  honorary  one,  and  in  recent  years  no  funds  have  been 
available  for  the  work,  although  in  1909  a  small  apportionment  for 
expenses  was  made. 
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TL    reports  of  the  Territorial  geologists  have  consisted  of  brief 
itements,  published  at  irregulär  intervals,  in  the  reports  of  the 

vemor  to  the  Secretary  of  the  Interior  at  Washington,  D.  C.    Dr. 
.ake's  latest  report  appeared  under  the  title  ^^  Minerals  of  Arizona, 

jir  occurrence  and  association." 

j^Tie  fcHlhcoming  report  of  the  Territorial  geologist  will  contain 
,  geologic  map  of  Arizona,  as  well  as  a  bibliography  of  Arizona 
iology  and  allied  subjects.    A  summary  of  the  salient  features  of 
le  geology  of  Arizona's  mineral  deposits  is  also  in  preparation. 

,  ARKANSAS. 

FBEVIOTJS  SUBVEYS. 
-J  OWEN   SUBVEY." 

rbe  Bubject  of  a  State  Geologlcal  Survey  of  Arkansas  was  flrst  brought  to 

^blic  attention  by  Governor  Elias  N.  Conway  in  bis  message  to  tbe  legislature 

j  1856.     On  bis  recommendation  tbe  matter  was  taken  into  consideration, 

^Kd  tbe  flrst  Geologlcal  Survey  of  tbe  State  was  begun  under  an  act  passed 

>i»<iaary  4,  1857.    Tbls  act  provided  for  tbe  apiMintment  of  a  State  geologist 

b]{J  le  governor,  and  an  appropriation  of  $4,800  per  annum,  out  of  wblcb 

ali    v'xpenses   were    to    be    paid.     Dr.    David    Dale    Owen,    tben    State  geo- 

logfst  of  Kentucky,  was  appointed  State  Geologist  of  Arkansas,  and  entered 

npc'U  bis  dutles  October  1,  1857.    Tbe  results  of  tbe  work  done  in  1857  and 

1858  are  given  in  Owen*s  "  First  report  of  a  geologlcal  reconnoissance  of  tbe 

nortbem  counties  of  Arkansas,"  Little  Rock,  1858. 

•  •  «  «  •  •  • 

Tbe  bin  providlng  for  tbe  continuation  of  tbe  Survey  passed  in  February, 
1859;  by  its  provlsions  tbe  State  geologist's  salary  was  raised  from  $1,800  to 
$2,500,  and  an  appropriation  of  $6,000  per  annuni  was  uiade  for  tbe  Survey 
work.  (Inder  tbis  act  Dr.  Owen  was  again  appointed  State  geologist.  Before 
tbe  next  legislature  convened  Dr.  Owen  dled  (November  13,  1860)  and  bis 
••  Second  report  of  a  geologlcal  reconnoissance  **  was  edited  by  bis  brotber,  Dr. 
Riebard  Owen  and  Prof.  J.  P.  Lesley,  and  was  printed  at  Pblladelpbia  in  1860. 

•  •  •  Ir  *  »  • 

Tbe  civil  war  broke  out  sbortly  after  tlie  |)ubllcation  of  Dr.  Owen's  second 
report,  and  all  sucb  work  was  necessarily  susi)ended  in  tbe  Southern  States. 
No  Steps  were  taken  to  flnlsb  the  geologlcal  survey  of  Arkansas  until  after 
tbe  cloffe  oftbe  war.       ^ 

RECONSTRUCTION    8URVT:Y8." 

In  tbe  general  assembly  of  1866  a  bill  was  passed  by  tbe  Senate  providlng 
for  a  Geologlcal  Survey  of  tbe  State,  but  it  was  rejected  by  tbe  lower  bouse. 

In  tbe  legislature  of  1871  a  survey  bill  was  passed  (and  approved  March  28, 
1871)  appropriating  $15,000  for  two  years'  work.  Under  tbls  act  Governor 
O.  A.  Hadley  appointed  W.  F.  Roberts,  sr.,  of  Pennsylvania,  State  geologist. 

•  Branncr,  J.  C,  Jour.  Gpology,  vol.  2,  No.  8,  1894,  pp.  826-836. 
85645*— Bull.  465—11 2 
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Tbe  records  in  the  Office  of  the  secretary  of  State  do  not  show  how  long  Mr. 
Roberts  beld  Office,  but  be  was  appointed  June  5,  1871. 

Dr.  George  Haddock,  tben  of  Arkadeipbia,  was,  upon  Govemor  Hadley's 
recommendation,  appointed  Mr.  Roberts*s  assistant,  and  went  witb  bim 
tbrougb  tbe  westem  part  of  tbe  State. 

Mr.  Roberts's  report  was  never  delivered  to  the  govemor.  ♦  •  ♦  A  series 
of  articies,  bowever,  was  subsequently  publisbed  by  Mr.  Roberts  in  tbe  Age 
of  Steel,  of  St.  Louis,  Mo.  (1887-8$),  and  it  is  probable  tbat  tbese  articles  repre- 
sent  bis  views  of  tbe  geology  of  tbe  State  and  give  tbe  results  of  bis  work. 
Tbey  are  largely  a  repetltlon  of  tbe  results  given  by  Dr.  Owen. 

In  1873  Dr.  George  Haddock,  wbo  bad  been  Mr.  Robert8*s  assistant,  publisbed 
at  Little  Rock  a  pampblet  of  66  pages,  entitled  "  Report  of  a  geological  recon- 
iioissance  of  a  part  of  tbe  State  of  Arkansas  made  during  tbe  years  1871-72.'* 
Tbis  paper  gives  tbe  only  results  of  tbe  work  done  under  tbis  appropriation. 
It  is  of  but  little  or  no  importance  and  adds  notbing  to  tbe  work  done  by  Dr. 
Owen. 

Tbe  general  assembly  of  1873  passed  a  bill  for  tbe  continuation  of  tbe  survey, 
and  made  an  appropriation  of  $15,000  for  it. 

Under  tbis  act  tbe  followlng  State  geologists  were  appointed:  George  Had- 
dock, appointed  May  15,  1873,  removed  from  office  January  14,  1874.  Mr. 
Hnddock  ^  *  *  made  no  report  except  tbe  one  publisbed  under  a  former 
appropriation  and  mentioned  abova  William  C.  Hazeldine,  appointed  January 
14,  1874,  and  removed  June  29,  1874.  ♦  ♦  ♦  As  State  geologist  be  made  no 
report,  and,  so  far  as  can  be  ascertalned,  did  no  field  work.  Arnold  Syberg 
was  appointed  June  29,  1874,  and  remained  in  office  to  tbe  end  of  tbe  term. 
♦  ♦  ♦  Mr.  Syberg  ♦  ♦  ♦  made  no  report,  and  ♦  ♦  ♦  tbe  only  work 
be  did  was  to  receive  and  examine  specimens  sent  or  brougbt  in  from  various 
parts  of  tbe  State. 

•  ^  •  •  *  *  * 

Tbe  failure  of  tbe  survey s  for  years  1868  to  1875  to  yield  any  geological 
results  must  be  attributed  to  tbe  general  demorallzatlon  of  tbe  State  govem- 
ment  during  the  reconstruction  period. 

No  further  efforts  were  made  to  carry  on  a  geological  survey  until  tbe  year 
1881,  when  a  bill  for  such  work  was  defeated  in  both  brancbes  of  the  general 
assembly. 

In  the  assembly  of  1883  the  only  legislatlon  passed  relating  to  geological  work 
was  a  Senate  concurrent  resolution  "authorizlng  and  directlng  the  govemor 
to  make  application  to  the  Secretary  of  the  Interior  of  the  United  States  for 
n  geological  survey  of  the  State  of  Arkansas."  Notbing  seems  to  have  come  of 
tbis  effort  to  obtain  help  from  the  National  Government. 

BRANNER   SURVEY.       ^ 

In  January,  1887,  Governor  Simon  P.  Hughes,  in  his  message  to 
the  general  assembly,  suggested  an  appropriation  for  a  Geological 
Survey.  An  act  was  accordingly  passed  providing  for  the  appoint- 
ment  of  a  State  geologist  and  three  assistants.  Under  this  act  Dr. 
J.  C.  Branner  was  appointed  State  geologist  and  entered  upon  the 
duties  of  the  oflSce  June  24,  1887. 

In  the  general  assembly  of  1889  there  was  much  Opposition  to  the 
continuance  of  the  Survey,  "  due  chiefly  to  the  fact  that  the  Survey 
had  declared  fraudulent  certain  so-called  gold  mines  in  the  western 
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part  of  the  State."  The  bill,  however,  passed,  and  Dr.  Branner  was 
reappointed  State  geologist.  The  Survey  was  continued  by  the 
general  assembly  of  1891,  with  the  understanding  that  it  should  be 
brought  to  a  close  by  the  end  of  March,  1893.  However,  the  general 
assembly  of  1893  appropriated  $4,000  to  complete  the  publication  of 
reports.  During  Dr.  Branner's  term  of  office  a  large  number  of  re- 
ports  were  issued.  The  annual  report  for  1888  comprised  four  vol- 
iinies,  that  of  1889  two  volumes,  1891  two  volumes,  1892  five  volumes, 
and  two  reports  remain  unpublished  for  lack  of  appropriations.  The 
reports  issued  are  chiefly  of  an  economic  nature,  although  a  few  are 
of  a  more  general  geologic  character. 

PBESEKT  SUBVEY. 
LEGAL  DESIGNATION   AND  DATE  OF  ORGANIZATION. 

Tlie  present  Organization  is  entitled  the  Geological  Survey  of 
Arkansas;  it  was  established  in  1907. 

ORGANIZATION   AND  SUMMART  OP  LAW8. 

The  Survey  is  in  Charge  of  a  commission,  known  as  the  geological 
commission  of  Arkansas,  and  composed  of  the  governor  of  the  State, 
the  President  of  the  University  of  Arkansas,  and  the  commissioner  of 
mines,  manufactures,  and  agriculture.  The  members  of  the  commis- 
sion receive  no  compensation  for  Services  rendered  for  the  Survey, 
but  are  reimbursed  for  actually  necessary  expenses. 

The  title  of  the  executive  ofBcer  is  State  geologist  of  Arkansas. 
The  Professor  of  geology  in  the  University  of  Arkansas  is  ex  officio 
State  geologist.  The  position  is  now  filled  by  Prof.  A.  H.  Purdue, 
who  devotes  about  15  per  cent  of  his  time  to  Survey  work.  The  com- 
pensation, which  is  per  diem,  is  fixed  by  the  commission. 

The  assistants  include  one  geologic  aid,  six  engineering  aids,  and 
one  clerk.  The  assistants  are  appointed  by  the  State  geologist,  sub- 
ject  to  the  approval  of  the  commission.  To  the  present  time  they 
have  all  been  pro'fessoi*s  or  advanced  students  of  the  University  of 
Arkansas. 

APPROPRIATIONS. 

Appropriations  are  made  biennially  and  are  partly  contingent  on 
Cooperation  with  the  United  States  Geological  Survey.  Unexpended 
balances  carry  to  the  next  fiscal  year. 

The  amount  of  the  appropriation  varies.  The  act  of  1907  appro- 
priated $1,800  "for  a  geological  survey  of  the  slate  deposits  in 
Arkansas  in  Cooperation  with  the  United  States  Geological  Survey." 
The  act  of  1909  appropriated  $5,000  for  the  purpose  of  carrying  on 
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the  work  of  the  Survey.    The  money  is  expended  in  about  the  fol- 
lowing  proportions : 

Per  Cent. 

Administrative  and  routine  clerlcal  work 14 

Economic,  stratigrapliic,  and  areaJ  geology,  etc 16 

Investigation  of  stream  flow,  etc 44 

Other  technologic  work 16 

Appropriations  for  the  next  biennial  period  have  not  yet  been  made, 
but  as  this  bulletin  goes  to  press  it  is  learned  that  the  Senate  of  the 
general  assembly  has  passed  a  bill  with  but  one  dissenting  vote  appro- 
priating  $7,500  for  1911-12. 

PÜBLICATIONS. 

Three  reports  have  been  issued  by  the  present  Geological  Survey 
of  Arkansas.  One  is  on  the  slates  of  the  State,  another  is  on  coal 
mining  in  the  State,  and  the  third  is  a  preliminary  report  on  the 
water  powers. 

The  average  annual  cost  of  printing  reports  and  maps  for  the  last 
four  years  has  been  $1,300.  This  is  paid  from  the  State  printing 
fund. 

The  State  geologist  has  füll  control  of  the  printing,  except  the 
choice  of  printer.  Printing  is  done  by  contract  with  the  State 
printing  board. 

The  State  geologist  has  control  of  the  distribution  of  the  reports, 
except  that  by  law  each  member  of  the  legislature  receives  10  copies. 
The  mailing  list  is  composed  of  State  educational  institutions  and 
other  educational  institutions  of  prominence,  State  geologists,  State 
geological  surveys,  geologists,  and  the  leading  libraries  of  the  country. 

PRESENT   LINES   OF   WORK. 

Independent  field  work. — An  investigation  of  the  clay  deposits  of 
the  State  is  in  progress,  with  the  view  of  ascertaining  the  extent  of 
each  deposit  and  the  purposes  to  which  it  is  best  suited,  also  an  in- 
vestigation of  coal  mining  in  the  State,  for  the  purpose  of  conserv- 
ing  the  coal  deposits  and  improving  the  coal-mining  industry. 

Cooperation  with  United  States  Geological  Survey. — In  Coopera- 
tion with  the  Federal  Survey  the  water  powers  of  the  State  are  being 
studied. 

CALIFORNIA. 

PREVIOUS   SUBVEYS. 

The  California  State  legislature  in  18G0  enacted  a  law  providing 
for  the  appointinent  of  a  State  geologist  and  appointed  Prof.  J.  D. 
Whitney  to  the  position.  His  duty,  as  set  forth  in  the  law,  was 
defined  as  follows : 

With  the  aid  of  such  assistants  ns  he  may  appoint,  to  niake  an  accurate  and 
complete  geological  survey  of  the  State  and  to  furnish  in  his  report  of  the  same 
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proper  maps  aDd  diagrams  thereof,  with  a  füll  and  scientific  description  of  its 
rocka,  fossils,  soils,  and  mlnerals,  and  of  its  botanical  and  zoological  productions, 
togetlier  with  specimens  of  the  same,  whicli  si^ecimens  shall  be  proi)erly  labeled 
and  arranged  and  deposited  in  such  place  as  shall  be  hereafter  provided  for 
that  purpose  by  the  legislature. 

Prof.  Whitney,  as  State  geologist,  appointed  Prof.  W.  H.  Brewer 
principal  assisant  in  charge  of  the  botanical  department  and  William 
Ashbumer  assistant  in  geologic  field  work.  The  party  assembled  in 
San  Francisco  in  November,  1860,  and  soon  began  field  work.  The 
first  year  of  reconnoissance  was  devoted  almost  exclusively  to  the 
Coast  Ranges,  but  subsequently  other  portions  of  the  State  were 
visited.  Connected  with  the  Survey  originally  were  C.  Averill  and 
C.  J.  Hoffman,  topographic  assistants;  Dr.  J.  G.  Cooper,  zoologist; 
W.  M.  Gabb,  paleontologist ;  Prof.  Brush,  of  the  Sheffield  Scientific 
School,  who  made  an  examination  of  ores;  and  Clarence  King,  a 
volunteer  assistant  in  the  reconnoissance  of  the  high  Sierra. 

Four  years  later  the  California  legislature  enacted  a  law  to  con- 
tinue  the  Survey  and  again  appointed  Prof.  Whitney  to  the  position 
of  State  geologist.  In  token  of  appreciation  of  the  work  performed 
the  salary  of  the  State  geologist  was  increased  from  $6,000  to  $9,000 
per  annum. 

Several  years  later  the  legislature  suspended  the  work  of  the  Sur- 
vey, but  the  publication  of  the  reports  of  the  State  geologist  and  his 
assistants  continued  for  a  time.  Among  the  volumes  issued  were 
"  The  Yosemite  guide  book,"  "  Contributions  to  barometric  hypsom- 
etrj%"  "  Report  on  the  fossil  plants  of  the  auriferous  gravel  deposits 
of  the  Sierra  Nevada,"  "  The  climatic  changes  of  later  geological 
times,"  "  Detailed  description  of  the  Mount  Diablo  coal  fields," 
"Examination  of  the  bituminous  substances  occurring  in  southern 
California,"  "  Report  on  an  examination  of  the  quicksilver  mines 
of  California,"  and  "  Chemical  examination  of  Pacific  coast  coals." 

PRESENT  SURVEY. 
I^GAL  DESIGNATION   AND  DATE   OF   ORGANIZATION. 

The  present  Organization  is  entitled  the  California  State  Mining 
Bureau ;  it  was  established  by  an  act  approved  April  IG,  1880. 

Under  this  act  the  following  have  served  as  State  mineraloijist : 
Henry  G.  Hanks,  1880  to  1886;  Wm.  Irelan,  1886  to  1803;  J.  J.  Craw- 
ford,  1893  to  1897;  A.  S.  Cooper,  1897  to  1901 ;  L.  E.  Aubury.  1901  to 
the  present  time. 

SUMMARY   OF   LAWS   AND   ORGANIZATION. 

The  law  governing  the  Bureau  provides — 

(1)  For  the  maintenance  of  a  principal  office  in  San  Francisco,  un- 
der the  supervision  of  the  board  of  trustees,  niunberin^  five,  all  of 
whom  must  be  residents  and  Citizens  of  the  State. 
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(2)  That  the  trustees  shall  hold  office  four  years  from  the  date  of 
their  appointment  and  shall  have  control  of  all  properties  and  f  unds 
of  the  Bureau. 

(3)  That  the  governor  shall  appoint  the  State  mineralogist,  who 
must  have  a  practieal  knowledge  of  minin^  and  mineralogy  and  who 
shall  hold  office  for  the  term  of  four  years  from  the  date  of  his 
appointment. 

(4)  That  the  duties  of  the  State  mineralogist  shall  include  the  eol- 
lection  of  statistics  regarding  the  economically  important  minerals; 
the  making  of  a  eollection  of  typical  geologic  and  mineralogical 
specimens  to  constitute  the  museum  of  the  State  Mining  Bureau; 
the  assembling  of  a  library  of  books,  reports,  and  drawings  bearing 
upon  the  mineral  Industries,  the  sciences  of  mineralogy  and  geology; 
the  eollection  of  modeis,  drawings,  and  descriptions  of  the  appliances 
used  in  mining  and  metallurgical  work;  and  the  issuance  of  biennial 
reports,  setting  forth  the  important  results  of  the  work,  and  such 
bulletins  as  he  may  deem  advisable  concerning  the  statistics  and  tech- 
nology  of  the  mining  industries  of  the  State. 

The  trustees  serve  withoüt  salary;  the  State  mineralogist  receives 
a  salary  of  $250  a  month. 

The  present  State  mineralogist  is  L.  E.  Aubury.  The  employees 
of  the  State  Mining  Bureau  include  a  secretary  and  curator  of  the 
museum,  a  geologist,  a  librarian,  a  statistician  and  assistants,  clerical 
help,  and  field  assistants.  The  number  of  the  latter  varies  from 
time  to  time.  All  the  subordinates  are  appointed  by  the  State  miner- 
alogist. They  are  employed  by  the  month.  The  salaries  ränge  from 
$85  to  $150  a  month. 

APPROPRIATIONS. 

Appropriations  are  made  by  the  State  legislature  biennially.  No 
appropriation  is  made  contingent  upon  Cooperation.  Unexpended 
balances  lapse  to  the  State  treasury  about  60  days  after  the  close 
of  the  fiscal  year.  There  is  no  fixed  appropriation;  the  amounts 
Vary.  The  appropriations  provide  for  salaries,  field  w^ork,  current  ex- 
penses  of  the  Bureau,  and  the  maintenance  of  the  museum,  library, 
and  geologic  and  Statistical  departments. 

PUBLTCATIONS. 

The  publications  issued  by  the  California  State  Mining  Bureau 
number  58.  They  include  the  first  and  third  biennial  reports  (num- 
bered  XI  and  XIII,  respectively) ;  a  series  of  18  bulletins;  the  regis- 
ter  of  mines,  with  maps,  of  17  counties;  the  register  of  oil  wells. 
with  map,  of  one  county;  10  maps  showing  boundaries  of  national 
forests;  and  8  other  special  maps,  of  certain  districts.    Aside  from 
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the  maps,  the  publications  are  wholly  of  an  economic  character  and 
relate  entirely  to  the  minerals  of  the  State. 

The  size  of  the  edition  varies  according  to  the  estimated  deqyuand, 
but  the  average  is  about  2,500  copies. 

The  method  of  distribution  is  provided  for  by  the  f ollowing  law : 

The  board  [board  of  trustees]  is  hereby  empowered  to  flx  a  price  upon,  and  to 
dispose  of  to  the  public,  at  such  prices,  any  and  all  publications  of  the  Bureau, 
Inclnding  reports,  bulletins,  maps,  registers.  etc.  The  sum  derived  from  such 
dispoaltion  must  be  accounted  for  and  used  as  a  revolving  prlnting  and  Publish- 
ing fand  for  other  reports.  bullet  ins,  maps,  registers,  etc.  The  prices  flxed 
must  approximate  the  actual  cost  of  printing  and  issuing  the  respective  reports, 
bulletins,  maps,  registers,  etc.,  without  refereuce  to  the  cost  of  obtainlug  aud 
preparing  the  Information  embraced  thereln. 

All  publications  of  the  Bureau  are  issued  from  the  press  of  the 
State  printer  at  Sacramento. 

The  State  mineralogist  dictates  the  style,  matter,  paper,  and  Con- 
tents of  the  publications.  The  Bureau  distributes  its  own  publica- 
tions. Some  of  them  are  sold  at  a  nominal  price.  Purely  Statistical 
works  are  distributed  free  at  the  office  of  the  Bureau;  when  they  are 
mailed  postage  is  charged.  The  mailing  list  includes  newspapers, 
magazines,  and  interested  persons.  The  list  is  kept  alive  by  ex- 
changes ;  these  include  technical  Journals,  the  daily  press,  etc. 

PRE8ENT  LINES  OF  WORK. 

General  scope, — The  California  State  Mining  Bureau  is,  as  its 
name  implies,  devoted  primarily  to  the  interests  of  the  miners  and 
the  producers  of  minerals  in  California.  Its  principal  lines  of  work 
consist  of  the  preparation  of  publications  dealing  with  both  general 
and  special  investigations  of  the  mining  industry.  In  connection 
therewith  it  maintains,  in  a  permanent  museum,  a  large  collection  of 
minerals  and  mining  appliances,  also  a  library  made  up  of  mining 
and  allied  publications,  maps,  etc.  It  annually  coUects  and  dissemi- 
nates,  in  a  series  of  bulletins,  mining  statistics.  It  endeavors  to  pre- 
vent  discrimination  against  the  products  of  the  State  whenever 
public  moneys  are  to  be  expended  for  the  construction  of  buildings 
or  other  purposes. 

Cooperation  with  United  States  Geological  Suroey, — The  Bureau 
cooperates  to  a  certain  extent  with  the  United  States  Geological 
Survey,  from  which  statistics  relating  to  the  production  of  pre- 
cious  metals  in  California  are  received.  These  are  made  a  part  of 
the  Statistical  reports  issued  by  the  State  Mining  Bureau,  and  due 
credit  is  given  to  the  Federal  Survey  for  its  agency  in  the  matter. 

Other  cooperative  investigations. — Cooperation  of  the  Bureau  with 
technical  or  other  societies  is  not  obligatory,  but  the  policy  of  the 
trustees  is  liberal  in  this  direction,  and  assistance  is  often  given. 
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COLORADO. 

PBEVIOXJS  SUBVEYS. 

The  Office  of  State  geologist  of  Colorado  was  created  by  act  of 
the  Territorial  legislature  in  1872,  under  which  the  governor  of  the 
State  was  authorized  "to  appoint,  by  and  with  the  advice  of  the 
Senate,  a  State  geologist  *  *  *  to  hold  office  for  a  period  of  two 
years."  This  seems  to  show  an  early  appreciation  of  the  needs  of 
the  State;  but  another  clause  of  the  same  act  reads  as  foUows:  "No 
compensation  for  Services,  nor  for  any  expense  whatever,  shall  be 
paid  by  the  State  to  or  for  said  State  geologist." 

So  far  as  the  available  records  show,  the  first  State  geologist  was  J. 
Alden  Smith,  who  was  appointed  in  1874.  The  law  provided  that 
the  State  geologist  should  hold  office  until  his  successor  was  ap- 
pointed. This  may  account  for  certain  irregularities  in  the  dates  of 
appointments.  In  1881  Mr.  Smith  was  again  chosen.  From  that 
time  until  the  Organization  of  the  State  Geological  Survey,  in  1907, 
the  appointments  were  as  follows:  1883,  Ernest  Le  Neve  Foster, 
Georgetown ;  1885,  J.  Alden  Smith,  Denver ;  1887,  Fred  G.  Buckley, 
I^adville;  1889,  1893,  Geo.  E.  Kedzie,  Ouray;  1897,  1899,  Thomas 
A.  Rickard,  Denver;  1901,  1903,  John  W.  Finch,  Victor;  1906,  B.  A. 
Langridge,  Boulder. 

As  will  be  seen  by  the  above  list,  some  very  able  men  have  fiUed 
the  office  of  State  geologist,  but  the  failure  of  the  State  to  provide 
funds  for  the  work  prevented  them  from  accomplishing  much. 
Three  or  four  brief  reports  were  published,  but  these  were  long  since 
out  of  print. 

FBESENT  STTBVEY. 
LEGAL  DESIGNATION  AND  DATE  OF  ORGANIZATION. 

« 

The  present  Organization  is  entitled  the  Colorado  State  Geological 
Survey;  it  was  organized  April  24,  1907,  under  a  law  of  1907,  which 
was  amended  in  1909. 

SUMMARY   OF   LAWS. 

The  law  establishing  the  Survey,  enacted  in  1907,  as  amended  in 
1909,  is  as  follows: 

Section  1.  There  Js  hereby  created  and  establishe<l  a  State  Geological  Survey, 
which  shall  be  under  the  direction  of  an  advisory  board,  comix)8ed  of  the  gov- 
ernor of  the  State,  who  shall  be  ex  officio  chairman,  the  President  of  the  Unl- 
versity  of  Colorado,  the  President  of  the  State  School  of  Mines,  and  the  Presi- 
dent of  the  State  Agricultural  College.  The  advisory  board  shall  confer  with 
the  State  geologist  in  all  matters  pertaining  to  the  aims  and  objects,  and  to  the 
conduct  of  the  work  of  the  Survey.  Said  board  shall  recelve  no  compensation, 
but  the  members  shall  be  reimbursed  for  exi)enses  actually  Incurred  in  the  Per- 
formance of  their  official  duties. 
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Sec.  2.  The  Bald  Sorvey  sball  bave  for  its  objects: 

(1)  A  study  of  tbe  geological  formatlons  of  tbe  State  witb  special  reference 
to  its  economic  mineral  resoarces,  namely,  tbe  gold.  silver,  iead,  copper,  iron, 
and  otber  metallic  ores;  tbe  clays,  coals,  oil,  gas,  building  materials,  artesian 
and  mineral  waters,  and  otber  mineral  substances. 

(2)  An  examination  of  tbe  topograpby  and  pbysical  features  of  tbe  State 
witb  reference  to  tbelr  practical  l>earing  npon  tbe  occupations  of  tbe  people. 

(3)  Such  Cooperation  wlth  tbe  State  Bureau  of  Mines  as  sball.be  mutually 
beneficial. 

(4)  Tbe  preparation  and  publica tion  from  time  to  tlme  of  geologic,  economic 
maps  to  illustrate  tbe  mineral  resources  of  tbe  State. 

(5)  The  preparation  and  publication  of  special  reports,  witb  necessary  illus- 
trations  and  maps,  which  sball  give  botb  tbe  general  and  detaiied  descrlption 
of  the  geology  and  natural  resources  of  tbe  State. 

(6)  Tbe  preparation  and  publication  of  a  comprehensive  summa ry  or  digest, 
together  witb  a  complete  bibliography  and  maps,  of  all  the  trustworthy  litera- 
ture  and  reports  beretofore  publisbed  on  tbe  geology  and  mineral  resources  of 
Colorada 

(7)  The  preparation  of  a  series  of  bnlletins  on  tbe  geology,  geography,  and 
natural  resources  of  Ck)lorado,  sultable  for  use  In  tbe  high  schools  of  the  State. 

(8)  The  consideration  of  such  otber  scientific  and  economic  subjects  and 
qnestions  as  in  tbe  Judgment  of  the  advisory  board  sball  be  deemed  of  valiie 
to  tbe  people  of  tbe  State. 

Sec.  3.  Tbe  fleld  luvest iga tion,  preparation  of  reports  and  maps,  and  all 
the  executive  functlons  of  tbe  Survey  sball  be  under  tbe  personal  supervision 
of  the  head  professor  of  geology  in  the  University  of  Colorado,  who  sball  also 
be  State  geologist  of  Ck>lorado.  He  sball  prepare  and  submit  to  the  advisory 
board,  not  oftener  than  once  each  fiscal  year  endlng  June  30,  a  regulär  report 
of  450  octavo  pages  or  less  on  the  work  of  tbe  Survey  as  deflned  in  sectiou  2 
of  this  act  The  various  reports  of  the  Survey  sball  be  distributed,  on  appllca- 
tion,  to  the  people  of  tbe  State,  used  in  ezchange,  or  sold  to  nonresldents,  as  in 
the  belief  of  the  advisory  board  may  best  serve  the  interests  of  the  State.  All 
moneys  realized  from  the  sale  of  said  publica tions  sball  be  pald  into  the  treas- 
ary  of  the  State  as  a  part  of  the  funds  of  this  Suryey. 

Sec.  4.  The  State  geologist  may  appoint,  witb  the  approval  of  the  advisory 
board,  such  temporary  assistants  as  may  be  required  to  carry  out  tbe  provi- 
sions  of  this  act,  from  the  teachers  of  geology  in  the  educational  iustitutions 
of  tbe  State,  or  otber  i)er8ons  fully  competent  to  perform  the  partlcular  work 
required  of  them. 

Sec.  5.  Specimens  and  all  materials  for  Illustration  or  study,  collccled  in 
the  work  of  the  Survey,  after  they  bave  served  the  purpose  of  the  Survey,  sball 
be  placed  on  exhibition  at  the  beadquarters  of  the  Survey  as  a  i>ermaneut 
exhibit  of  the  Survey,  except  that  unnecessary  duplicates  and  exccss  materinl 
sball  t>e  dlstribüted  by  the  State  geologist  to  the  educational  institutions  of  the 
State,  in  such  manner  as  the  advisory  board  may  direct. 

Sec.  6.  The  State  geologist,  witb  the  approval  of  the  advisory  bonrd,  is 
hereby  authorized  to  cooperate  witb  the  Director  of  the  United  States  Geological 
Survey,  under  the  fixed  rules  of  the  latter  Institution,  in  the  mapping  nnd 
geological  investigation  of  any  area  in  the  State  of  Colorado,  and  to  direct  tbe 
diabursemait  of  the  funds  of  this  Survey  to  that  end,  providing  that  such  dis- 
bursement  sball  never  exceed  one-balf  the  ex[)ense  of  the  partlcular  cooperative 
work  so  undertaken. 

Sec.  7.  The  reiwrts  of  the  State  geologist  sball  be  publislied  iu  the  nuiuner 
that  tbe  reports  of  otber  State  oflicers  are  publisbed. 
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Sec.  S.  The  Office  aud  headqiiarters  of  the  State  Geological  Survey  shall  be 
tlie  deparlment  ot  geology  at  the  University  of  Colorado. 

$EC.  9.  The  salary  of  the  State  geologist  shall  be  $500  per  annum  as  re- 
iinmeration  for  the  proper  Performance  of  the  executive  work  of  the  Survey. 
In  addition  to  said  salary  he  shall  also  be  entitled  to  $10  per  diem  for  Survey 
work  other  than  that  pertaining  to  the  executive  fuuctions  of  this  Office,  except 
that  the  nnmber  of  days  so  employed  shall  not  exceed  in  any  year  the  number 
of  days  on  which  he  is  not  acting  as  professor  of  geology  at  the  University  of 
Colorado.  The  asslstnnts  to  the  State  geologist  shall  receive  a  remuneratlon 
not  to  exceed  $10  per  diem  for  such  tlme  as  they  are  in  the  actual  Service  of 
the  Survey.  The  State  geologist  and  bis  assistants  shall  also  be  reimbursed  all 
iiecessnry  traveliug  and  field  expenses,  providiug  the  total  of  said  expenses  does 
not  exceed  for  any  person  so  employed  $500  for  any  fiscal  year. 

Sec.  10.  To  carry  out  tue  provisions  of  this  act  the  following  sums  be 
appropriuted  nnuually  for  the  biennini  period  of  1909  and  1910,  out  of  any 
money  in  the  State  treasury  not  otherwise  approprlated :  For  the  regulär 
work  of  the  State  Geological  Survey  the  sum  of  $10,000;  and  the  auditor  of 
the  State  treasury  is  hereby  authorized  to  draw  bis  Warrants  upon  the  State 
treasury  in  payment  of  the  moneys  hereby  uppropriated  upon  certified  vouchers 
of  the  State  geologist.  The  approprlation  for  cooi>eration  with  the  United 
States  Geological  Survey  shall  be  conditioned  upon  the  United  States  Govern- 
ment spending  an  equnl  amount  in  the  said  cooi)eratIve  work. 

Sec.  11.  The  State  geologist  and  bis  asslstnnts  shall  take  the  usual  oath 
of  Office  to  perform  all  the  Services  required  of  them  under  this  act,  and  to 
guard  as  confideutial  all  Information  accumulated  in  the  progress  of  their 
work ;  to.  ref rain  from  any  pecuniary  speculation  based  upon  any  knowiedge 
of  a  commercial  or  economic  nature  acquired  in  the  pursuit  of  their  dutles, 
until  «nid  knowiedge  or  Information  shall  have  been  fully  published  and  sub- 
mitted  to  the  people  of  the  State;  and  to  turn  over  to  the  Survey  as  State 
I)roi)erty.  all  correspondence,  notes,  illustrations,  and  data  of  every  kind  ac- 
cumulated by  them  in  connection  with  the  work  of  the  Survey. 

Sec.  12.  All  acts  and  part  ncts  in  conflict  herewith  are  hereby  repealed. 

Sec.  13.  In  the  opinlon  of  the  general  assembly  of  the  State  of  Colorado 
an  emergency  exists,  and  therefore  this  act  should  take  effect  and  be  in  force 
from  and  after  its  pnssnge. 

Apriroved,  April  24,  1907. 

ORGANIZATION. 

The  form  of  Organization  of  the  Survey  is  fully  defined  in  the  law 
quoted  above.  The  present  personnel  is  as  f oUows :  Prof.  K.  D.  George, 
I'niversity  of  Colorado,  State  geologist ;  Prof.  H.  B.  Patton,  Colorado 
School  of  Mines,  Dr.  James  Underhill,  mining  engineer,  Idaho 
Springs,  Prof.  G.  M.  Butler,  Colorado  School  of  Mines,  Prof.  R.  D. 
Crawford,  University  of  Colorado,  and  Prof.  C.  E.  Smith,  Colorado 
School  of  Mines,  geologists;  Prof.  Junius  Henderson,  University  of 
Colorado,  paleontologist ;  Prof.  J.  B.  Ekeley,  University  of  Colorado, 
and  Ilarmon  Tremain,  chemists;  Prof.  F.  F.  Grout,  University  of 
Minnesota,  clay  investigation ;  H.  C.  Woods,  instructor  in  University 
of  Colorado,  and  E.  M.  Kayden,  draftsmen;  P.  G.  Worcester,  in- 
structor in  University  of  Colorado,  topographer;  R.  M.  Butters  and 
David  L.  Curtis,  field  assistants  in  paleontology ;  G.  B.  Warner,  R.  S. 
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Coffin,  assistants  in  geology;  D.  A.  Worcester,  H.  W.  Thurstoii.  field 
assistants;  G.  W.  Voelzel,  A.  F.  Mertes,  R.  G.  Bownian,  C.  D.  Heaton, 
and  A.  W.  Lauer,' assistants  on  elay  investigation. 

The  average  cost  of  field  work  has  been  $5  a  day  and  expenses. 
Advanced  students  serve  för  field  expenses  only. 

APPROPRIATIONS. 

The  Survey  appropriations  are  made  biennially,  and  unexpended 
balances  lapse  to  the  State  treasury  immediately  at  the  end  of  the 
biennium.  The  sum  of  $5,000  per  annum  was  appropriated  for  1907 
and  1908  and  $10,000  per  annum  for  1909  and  1910. 

The  current  appropriation  is  expended  as  follows  : 

Ter  Cent. 

Administrative  worIv_ 10 

Topographie  worlc 25 

Economic,  stratigrapliic.  and  areal  geology 50 

Paleontologic   work 2 

Chemical   worlc 5 

Collection  of  rocks  nnd  minerais  of  State  for  bigh  school»  of 

the  State 8 

PUBLICATIONS. 

The  publications  of  the  Survey  consist  of  annual  reports  and  bulle- 
tins.  There  have  been  issued  one  annual  report  and  two  buUetins. 
The  report  contains  papers  on  the  main  tungsten  area  of  Boulder 
County,  on  the  Montezuma  mining  district,  on  the  foothills  forma- 
tions  of  north-central  Colorado,  and  on  the  Hahns  Peak  region. 
Bulletin  1  is  devoted  to  a  preliminary  report  on  the  geology  of  the 
Monarch  mining  district,  and  Bulletin  2  to  the  Gray  Back  mining 
district. 

The  publications  are  distributed  free.  The  cost  ofprintingisbome 
by  the  State  and  is  not  known  to  the  Survey.  The  printing  is  done 
l>y  State  printers,  but  the  State  geologist  has  almost  complete  con- 
trol  over  it,  and  he  has  entire  control  over  the  distribution  of  pub- 
lications. 

The  mailing  list  includes  the  principal  Colleges  and  public  and 
school  libraries  of  the  State.  Publications  are  also  sent  to  interested 
|>ersons.    The  mailing  list  is  kept  alive  by  means  of  card  receipts. 

PRESENT  LINES  OF  WORK. 

The  work  of  the  Survey  completed  and  in  progress  may  he  sum- 
marized  as  follows: 

Field  work, — (1)  An  area  of  110  square  miles  about  Hahns  Peak, 
Uoutt  County,  has  been  mapped  on  a  scale  of  1  mile  to  the  incb. 
(2)  The  Boulder  County  tungsten  field,  90  square  miles,  has  beoii 
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mapped  on  a  scale  of  1  mile  to  the  inch.  (3)  The  sedimentary  for- 
inations.  flanking  the  foothills  have  been  studied  and  mapped  froni 
the  Wyoming  line  southward  for  75  miles,  to  connect  with  detailed 
work  done  by  the  United  States  Geological  Survey  farther  south 
and  complete  the  strip  across  the  State.  This  work  was  done  to  de- 
termine  the  age  of  the  formations  preparatory  to  Publishing  the 
geologic  map,  and  as  a  basis  for  a  study  of  the  economic  deposits. 
such  as  clays,  cement  materials,  and  building  stones.  (4)  The  Monte- 
zuma  area,  in  Summit  County,  22  Square  miles,  has  been  mapped  in 
detail,  both  topographically  and  geologically. 

Änalyses,  asaaya^  and  determinations. — In  connection  with  the  field 
work  of  the  Survey  about  50  complete  chemical  analyses  and  assays 
and  more  than  100  other  determinations  have  been  made.  The  State 
Survey  will  not  do  work  which  should  go  to  private  chemists  and 
assayers,  but  only  that  demanded  by  its  own  reports. 

Topographie  map. — The  Hayden  Survey  of  the  Territories,  com- 
pleted  in  1878,  made  a  topographic  map  of  about  two-thirds  of  the 
State.  The  King  Survey  of  the  fortieth  parallel  mapped  a  narrow 
Strip  about  two-thirds  of  the  way  across  the  northern  boundary 
of  the  State.  Of  the  area  not  covered  by  these  two  surveys,  over  one- 
half  has  been  mapped  in  detail  by  the  present  United  States  Geo- 
logical Survey.  The  other  half  has  been  mapped  in  less  detail.  The 
present  United  States  Geological  Survey  has  also  mapped  in  greater 
detail  a  considerable  portion  of  the  area  covered  by  the  earlier  sur- 
veys. The  maps  of  the  earlier  surveys  are  available  to  only  a  very 
small  number  of  people,  and  those  of  the  present  surveys  are  con- 
tained  in  about  60  separate  sheets.  The  State  Geological  Survey  has 
therefore  compiled  a  topographic  map  of  the  State,  on  a  scale  of  8 
miles  to  the  inch,  combining,  so  far  as  the  scale  would  permit,  the 
results  of  these  surveys  and  including  all  the  geographic  details 
usually  found  in  a  complete  State  map.  This  map  will  be  used  as  a 
base  for  the  revised  geologic  map  and  for  maps  showing  the  vari- 
ous  mineral  deposits,  water  resources,  and  other  economic  features  of 
the  State.  It  is  almost  ready  for  the  engraver,  but  the  State  Survey 
is  waiting  to  incorporate  in  it  the  results  of  the  latest  work  of  the 
United  States  Geological  Survey,  which  will  be  supplied  as  soon  as 
proofs  can  be  made.  This  map  should  be  in  every  school  and  every 
home  in  the  State. 

Geologic  map. — ^The  only  geologic  map  covering  the  State  is  a 
small  one,  on  a  scale  of  12  miles  to  the  inch,  published  by  the  Hayden 
Survey  in  1876  and  1881.  This  is  very  general  and  very  incomplete. 
The  later  Hayden  atlas  Covers  only  two-thirds  of  the  State.  A  vast 
amount  of  detailed  geologic  work  has  been  done  in  Colorado  during 
the  last  30  years,  which  has  modified  in  many  important  ways  the 
conclusions  reached  by  the  Hayden  geologists  in  their  hurried  survey. 
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The  results  of  the  later  work  are  published  in  perhaps  40  separate 
maps,  many  of  which  are  not  easily  available.  The  State  Geological 
Survey  is  therefore  compiling  a  map,  on  the  same  scale  as  the  topo- 
l^aphic  map,  which  shall  bring  together,  so  far  as  the  scale  will  per- 
mit,  the  results  of  all  geologic  work  done  in  the  State  up  to  the 
present  time.  The  drafting  is  probably  three-fourths  done,  and  the 
explanatory  sketch  of  the  geölogy,  to  accompany  the  map,  is  well 
advanced. 

Special  maps. — ^A  map  showing  the  metalliferous  deposits  of  the 
State  is  approaching  completion ;  another  showing  the  location  of  the 
coal  fields  is  ready  for  the  draftsman. 

Bibliography  of  the  geologic  literature  of  Colorado. — ^This  work 
is  well  advanced  and  already  contains  over  5,000  classified  entries, 
together  with  reference  letters  indicating  the  important  libraries  of 
the  State  in  which  the  book,  article,  or  report  may  be  found. 

Other  reports  commenced. — Other  reports  in  course  of  preparation 
include  one  on  the  distribution,  qualities,  and  valiie  of  the  clays  of  the 
State  (Prof.  G.  M.  Butler,  School  of  Mines) ;  one  on  the  building 
stones  and  marbles  of  Colorado  (R.  D.  George  and  A.  P.  Poorman) ; 
one  on  cement  materials,  limestone,  and  gypsum  (direction  of  R.  D. 
George) ;  and  one  on  the  descriptive  geology  of  the  State,  which  will 
be  published  in  two  bulletins,  one  relating  to  the  general  geology  and 
the  other  to  the  economic  geology  (R.  D.  George  and  Prof.  Craw- 
ford). 

Cooperation  with  the  United  States  Geological  Survey. — ^The  Fed- 
eral  Survey  offers  to  cooperate  with  the  State  Survey  in  topographic 
mapping  on  the  f pllowing  terms :  The  State  to  pay  one-half  and  the 
Federal  Government  to  pay  one-half;  the  choice  of  the  areas  to  be 
mapped  to  be  left  to  the  State.  These  terms  are  very  liberal,  and 
there  is  no  State  in  the  Union  to  which  a  complete  and  detailed  topo- 
graphic map  would  be  of  greater  service  than  to  Colorado.  It  is  a 
prime  necessity  in  the  development  of  the  water  resources  of  the 
State,  both  for  power  and  irrigation,  and  it  is  needed  in  railway  con- 
struction,  in  the  development  of  the  mineral  resources,  and  in  many 
other  ways. 

CONNECTICUT. 

FBEVIOUS  SUBVEYS. 

The  first  geologic  survey  of  Connecticut  was  started  as  the  result 
of  a  recommendation  by  Governor  Edwards  in  his  annual  message 
to  the  legislature  in  1835.  The  legislature  acted  upon  this  recom- 
mendation by  passing  a  resolution  "  that  the  governor  be,  and  is 
bereby,  authorized  to  appoint  a  committee  of  suitable  persons  to 
make  a  geological  survey  of  the  State  of  Connecticut."  After  con- 
ßiderable  persuasion,  James  Gates  Percival  and  Charles  üpham  Shep- 
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ard  were  induced  to  serve  as  the  committee  called  for  by  this  resolu- 
tion.  It  was  agreed  that  Percival  should  undertake  the  study  of  the 
general  geology  of  the  State  and  Shepard  the  study  of  the  mineralogy 
and  economic  geology.  Shepard's  report  was  dated  May  15,  1837, 
and  by  order  of  the  legislature  2,000  copies  of  it  were  printed.  The 
task  which  Percival  had  undertaken  was  more  extended  and  difficult. 
In  the  spring  of  1838  he  presented  a  manuscript  report  but  con- 
j<idered  the  work  so  incomplete  that  he  was  unwilling  to  have  the 
report  printed.  Year  after  year  he  labored,  on  a  very  small  appro- 
priation,  while  the  State  authorities  became  more  and  more  impatient 
für  the  publication  of  some  definite  results.  Finally,  in  1842,  an 
edition  of  1,000  copies  of  his  "  Report  on  the  geology  of  the  State  of 
Connecticut "  was  printed.  This  report  is  merely  a  description  of 
the  local  distribution  of  several  geologic  formations,  designated  in 
the  text  and  on  the  map  by  an  elaborate  notation  of  Roman  letters, 
Greek  letters,  and  punctuation  marks.  But  students  of  Connecticut 
geology,  in  the  three  score  and  more  years  which  have  elapsed  since 
the  publication  of  Percival's  book,  have  regarded  it  with  admiration 
for  the  conscientious  thoroughness  with  which  the  study  of  the  areal 
geology  of  the  State  was  accomplished. 

The  only  other  work  at  all  in  the  nature  of  a  geologic  survey, 
which  was  done  under  the  auspices  of  the  State  of  Connecticut  before 
the  Organization  of  the  present  Survey,  was  the  topographic  survey 
for  which  provision  was  made  by  act  of  the  legislature  in  1889. 
According  to  this  act  a  commission  was  appointed  by  the  governor 
'^  to  confer  with  the  Director  or  representative  of  the  United  States 
Geological  Survey,  and  to  accept  its  Cooperation  ". in  the  preparation 
of  a  topographic  map  of  the  State.  The  State  appropriated  a  sum 
not  exceeding  $25,000,  on  condition  that  an  equal  amount  should  be 
expended  by  the  United  States  Geological  Survey.  The  amount 
actually  expended  was  a  few  hundred  dollars  less  than  the  maximum 
specified  in  the  resolution.  The  commissioners  appointed  to  repre- 
sent  the  State  were  William  H.  Brewor,  James  IL  Chapin,  and 
John  AV.  Bacon.  The  work  was  begun  in  July,  1889,  and  was 
completed  in  1893. 

PBESENT  STTBVEY. 
LEGAL   DESIGNATION   AND   DATE  OF  ORGANIZATION. 

The  present  Organization  is  designated  the  State  Geological  and 
Natural  History  Survey;  it  was  organized  under  an  act  approved 
June  3, 1903. 

SUMMARY  OF  LA  WS. 

The  law  under  which  the  Survey  operates  provides  for  a  commis- 
sion, composed  of  the  governor  of  the  State  and  the  presidents  of 
Yale  University,  Wesleyan  University,  Trinity   College,  and   the 
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Connecticut  Agricultural  College.  The  commissioners  serve  without 
compensation,  but  are  entitled  to  reimbursement  for  actual  expenses 
incurred.  They  have  power  to  appoint  a  Superintendent  and  such 
other  employees  as  they  may  deem  necessary  and  to  fix  the  rate  of 
compensation  to  be  paid  them.  All  appointees  are  subject  to  removal 
at  the  pleasure  of  the  commissioners. 

The  Survey  is  directed  to  study  the  geologic  forma  tions  and  the 
animal  and  plant  life  of  the  State,  also  to  give  special  attention  to 
economic  producta  and  to  render  such  service  as  it  can  to  the  educa- 
tional  institutions  ofthe  State.  Material  collected  by  the  Survey 
may,  at  the  discretion  of  the  commissionei-s,  be  distributed  to  educa- 
tional  institutions  of  the  State  or  be  retained  for  exhibition  purposes. 

The  law  provides  that  biennially  a  report  of  the  progress  and 
condition  of  the  Survey  shall  be  submitted  to  the  legislature,  and 
also  that  special  reports  on  subjects  investigated,  accompanied  by 
proper  illustrations  and  maps,  may  from  time  to  time  be  published. 

ORGANIZATION. 

Soon  after  the  passage  of  the  act  just  described,  AVilliam  North 
Rice  was  appointed  Superintendent  of  the  Survey,  and  he  has  con- 
tinued  to  hold  ofBce  until  the  present  time.  The  tenure  of  office  of 
the  Superintendent  is  at  the  discretion  of  the  commissioners.  His 
salary,  which  is  fixed  by  the  commissioners,  is  $200  a  year,  with  an 
annual  allowance  of  $150  for  traveling  and  other  expenses.  The 
salary  is  paid  in  quarterly  installments.  Bills  for  expenses  are 
presented  to  the  State  comptroller.  In  view  of  the  small  salary 
the  Superintendent  is  not  expected  to  give  a  large  part  of  his  time  to 
the  work  of  the  Survey.  The  present  Superintendent  is  professor  of 
geology  in  Wesleyan  üniversity  and  receives  the  füll  salary  of  a 
professor  in  that  institution.  His  time  is  therefore  devoted  chiefly 
to  College  work. 

Since  the  Organization  of  the  Survey  no  other  salaried  officers 
have  been  appointed.  Scientific  men  have,  from  time  to  time,  been 
engaged  for  special  investigations,  with  the  understanding  that  on 
the  completion  of  the  investigation  a  report  would  be  submitted 
which,  if  accepted  by  the  Superintendent,  would  be  published  as  a 
buUetin  of  the  Survey.  Most  of  the  contracts  made  with  scientific 
men  have  specified  the  payment  of  a  certain  sum  on  the  completion 
of  the  work  and  the  acceptance  of  the  manuscript  by  the  Superintend- 
ent. An  allowance  for  expenses,  to  be  drawn  upon  as  occasion 
required,  has  also  been  made  to  them.  This  allowance  covers  travel- 
ing expenses,  clerical  assistance,  and  the  employment  of  students  or 
others  for  the  working  out  of  details  required  by  the  scientific 
investigator. 
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In  cases  where  it  was  impossible  to  make  a  definite  estimate  regard- 
ing  the  amount  of  work  involved  in  an  investigation,  the  contract 
with  the  scientific  man  has  provided  for  the  payment  of  .a  certain 
sum  per  diem  for  time  employed  in  field  or  laboratory  work.  In 
these  cases,  however,  a  maximum  sum  for  the  investigation  has  been 
specified.  Other  contracts  have  provided  for  a  per  diem  compensa- 
tion  for  field  work,  and  in  addition  the  payment  of  a  specified  sum 
upon  the  completion  of  the  manuscript  and  its  acceptance  by  the 
Superintendent. 

All  contracts  with  scientific  men  are  subject  to  the  approval  of  the 
commissioners.  These  men,  like  the  Superintendent,  have  performed 
their  work  for  a  nominal  compensation — a  few  of  them  for  no  com- 
pensation — and  have  therefore  devoted  to  it  only  the  time  they  could 
spare  from  other  professional  duties.  Most  of  them  have  been  pro- 
fessors  or  instnictors  in  Colleges ;  some  have  been  graduate  students. 
The  investigation  assigned  to  a  man  has  usually  been  one  which  he 
had  already  undertaken  because  of  its  congeniality. 

APPROPRIATIONS. 

Appropriations  are  made  by  the  legislature  at  each  biennial  Session. 
The  Survey  has  not  yet  been  granted  continuing  appropriations. 
Each  appropriation  is  good  for  two  years  and  unexpended  balances 
lapse  into  the  State  treasury.  It  is,  however,  the  rule  of  the  comp- 
troller's  office  that  for  a  period  of  six  months  after  the  expiration  of 
the  biennial  term  an  appropriation  may  be  drawn  upon  to  satisfy 
contracts  made  bef ore  the  expiration  of  the  biennial  period. 

The  appropriation  is  $3,000  for  each  biennial  term.  This  amount 
is  to  Cover  all  salaries  and  expenses  of  the  Sur\'ey  except  the  cost  of 
printing  and  engraving.  The  appropriaticm  is  expended  under  the 
direction  of  the  commissioners.  As  the  Survey  is  designed  to  cover 
the  geology,  zoology,  and  botany  of  the  State  the  endeavor  has  been 
to  divide  the  appropriation  about  equally  between  geology  and  biol- 
ogy.     It  has  been  disbursed  in  about  the  following  proportions: 

Per  Cent. 

AdminiRtration 22 

Geolopy.  including  economic  geology 38 

PaliMMitologj' ö 

Botany  and  zoology 37 

PUBLICATIONS. 

The  publications  of  the  State  Geological  and  Natural  History 
Survey  of  Connecticut  number  17.  Of  these  four  are  biennial  re- 
ports,  five  relate  to  geology,  and  the  remainder  to  biology.  The  geo- 
logic  publications  comprise  a  report  on  the  clays  and  clay  industries 
of  the  State,  a  manual  of  the  geology  of  Connecticut,  a  preliminary 
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geologic  map  of  the  State,  a  bibliography  of  Connecticut  geology,  and 
a  report  on  the  lithology  of  the  State. 

The  law  provides  for  the  publication  of  a  biennial  report  of  the 
progress  of  the  Sun^ey  and  for  the  publication  of  special  reports  froni 
(ime  to  time.  The  size  of  the  editions  has  varied  from  3,000  to  4,000 
copies,  according  to  the  estimated  demand.  The  bulletins  are  distrib- 
uted  by  the  State  librarian  in  accordance  with  regulations  adopted 
by  the  commissioners.  The  mailing  list  includes  the  United  States 
Geological  Survey,  State  geological  surveys,  Colleges,  scientific  schools 
and  societies,  academies  and  high  schools  within  the  State,  scientific 
Journals,  the  newspapers  of  the  State,  and  to  a  limited  extent  the 
newspapers  of  adjacent  States;  also  botanists,  zoologists,  and  geolo- 
gists.  On  application,  teachers,  advanced  students,  and  Citizens  of 
the  State  are,  whenever  possible,  supplied  with  bulletins  on  subjects 
in  which  they  are  specially  interested.  Although  the  commissioners 
have  adopted  a  very  liberal  policy  in  the  distribution  of  Survey  pub- 
lications,  a  price  is  fixed  on  each  bulletin  and  they  are  sold  to  persons 
who  have  no  special  claim  to  receive  them  gratuitously.  The  income 
from  sales  is,  however,  insignificant.    Tt  goes  into  the  State  treasurJ^ 

The  total  cost  of  printing  from  the  Organization  of  the  Survey  in 
1903  to  April  1,  1910,  was  $12,582.  Under  the  law  establishing  the 
Survey  it  was  the  intention  that  the  cost  of  its  publications  should 
come  out  of  the  general  appropriation  for  the  printing  of  public 
documents.  This  intention,  however,  has  been  frustrated  by  an  un- 
fortunate  oversight.  A  general  law  of  the  State  limits  the  number  of 
copies  of  any  public  document  to  1,575  (with  the  exception  of  certain 
specified  classes  of  documents)  and  provides  for  the  distribution  of 
a  large  part  of  the  edition  to  State,  county,  and  town  officers.  If 
the  Survey  bulletins  were  limited  to  the  number  prescribed  by  this 
general  law,  and  if  they  were  distributed  in  the  manner  indicated,  the 
result  would  be  that  they  would  not  reach  the  institutions  and  people 
who  could  use  them.  Special  legislation  was  therefore  necessary  to 
authorize  the  printing  of  larger  editions  of  Survey  bulletins,  and  this 
was  accompanied  by  the  specification  of  a  limit  for  the  expenditure. 
The  legislatures  of  1907  and  1909  limited  the  biennial  appropriations 
for  Survey  printing  to  $5,000. 

The  printing  is  done  under  the  supervision  of  the  State  comptroUer. 
The  paper,  size  of  page,  and  general  typographic  style  are  the  same 
as  in  other  public  documents.  Special  contracts  for  maps  and  illus- 
trations  are  made  with  the  approval  of  the  comptroller.  The  print- 
ing of  each  bulletin  must  be  formally  sanctioned  by  the  board  of 
control,  which  is  composed  of  the  governor,  State  treasurer,  comp- 
troller, and  attorney  general. 

85645'— Bull.  465—11 3 
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PRESENT  LINES  OF  WORK. 

Geology. — At  present  the  geologic  investigations  relate  chiefly  to 
Quaternary  geology,  the  foUowing  bulletins  being  in  course  of  prep- 
aration:  One  on  the  Quaternary  geology  of  the  Naugatuck  Valley, 
by  Prof.  H.  E.  Gregory ;  one  on  the  glacial  geology  of  the  New  Haven 
region,  by  Dr.  Freeman  Ward ;  and  one  on  the  terraces  of  the  Tharaes, 
by  Dr.  F.  P.  Gulliver.  There  is  also  in  contemplation  a  general  paper 
on  the  Quaternary  of  Connecticut^  to  be  illustrated  by  a  map.  A 
bulletin  on  the  peat  deposits  of  Connecticut,  by  Prof.  C.  A.  Davis, 
will  soon  be  published.  This  bulletin  will  treat  of  the  purely  scien- 
tific as  well  as  the  economic  aspects  of  the  subject. 

Paleontology. — Two  paleontolögic  papers  are  under  way,  one  on 
Triassic  fisihes,  by  Dr.  C.  R.  Eastman,  and  the  other  on  the  footprints 
of  the  Triassic  sandstones,  by  Prof.  R.  S.  Lull. 

Biology. — Bulletins  on  certain  groups  of  insects  are  in  course  of 
preparation,  also  on  echinoderms  and  Crustacea  of  the  Connecticut 
coast  and  on  the  birds  of  the  State. 

Cooperation  with  United  States  Geological  Survey, — ^There  has 
been  no  Cooperation  between  the  United  States  Geological  Survey 
and  the  present  State  Survey,  except  in  connection  with  the  peat 
investigation,  the  only  Cooperation  with  the  Federal  Organization  on 
any  extensive  scale  having  been  in  connection  with  the  topographic 
survey  of  the  State,  which  was  completed  before  the  Organization  of 
the  present  Survey.  Xegotiations  are  in  progress  looking  toward 
Cooperation  in  an  investigation  of  the  water  resources  of  the  State. 

FLORIDA. 

PBEVIOUS  SUBVEYS. 

Before  the  Organization  of  the  present  Geological  Survey  of  Flor- 
ida only  a  very  small  amount  of  geologic  investigation  had  been  con- 
ducted  by  the  State.  In  1853  the  general  assembly  of  Florida  passed 
an  act  establishing  the  office  of  State  engineer  and  geologist^  The 
geologic  part  of  the  work,  however,  seems  not  to  have  been  provided 
for.  The  first  report  of  the  State  engineer  and  geologist  comprises 
pages  19  to  36  of  "  Documents  accompanying  the  message  of  the 
governor  of  Florida,"  submitted  November  28,  1854.  That  part  of 
the  report  relating  to  geology  occurs  on  page  20  of  the  appendix  and 
reads  äs  f ollows : 

Onthe  subject  of  tbe  geology  of  Ibe  State.  I  have  made  no  report,  from  the 
fact  that  the  general  assembly  falled  to  specify  any  appropriations  to  defray 
any  exponses  Incurred  in  reference  to  the  matter.  Consequently  nothing  hus 
been  done  by  me,  except  to  obtain  speciraens  of  soils  and  minerals  from  the 
varlous  localities  (where  marked  changes  wcre  perceptible),  visited  by  me  In 
the  Performance  of  the  duties  of  engineer. 
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The  office  of  State  engineer  and  geologist  was  abolished  by  an  act 
of  the  legislative  assembly  of  1855. 

In  1886  Governor  Perry  appointed  Dr.  J.  Kost  State  geologist  of 
Florida.  This  appointment  seems  to  have  been  made  with  the  ex- 
pectation  that  a  continuance  of  the  geological  survey  would  bc  pro- 
vided  for  by  the  legislative  assembly  of  the  following  year.  This  ex- 
pectation,  however,  was  not  realized.  During  his  temporary  service 
as  State  geologist  Dr.  Kost  traveled  somewhat  extensively  in  the 
State,  and  early  in  1887  published  a  preliminary  report  entitled 
"  First  report  of  the  geological  survey  of  Florida."  This  report  con- 
tains  observations  on  the  geologj-,  physical  geography,  soils,  and 
timber  of  the  State,  with  remarks  on  the  phosphates,  Urne,  marls, 
clays,  iron,  coal,  building  stone,  and  mineral  waters. 

PBESENT  8UBVEY. 
LEGAL.  DESIGNATION    AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  entitled  the  Florida  State  Geological 
Sui*vey ;  it  was  organized  in  June,  1907. 

SUMMARY   OF   LAWS   AND   ORGANIZATION. 

The  law  under  which  the  Survey  is  established  provides  for  the 
appointment  by  the  governor  of  a  State  geologist,  and  for  the  ap- 
pointment by  the  State  geologist,  subject  to  the  approval  of  the  gov- 
ernor. of  such  aKsistants  as  mav  be  necessarv  to  conduct  the  survev 
successfully  and  with  reasonable  dispatch,  the  assistants  to  be  eii- 
tirely  under  the  control  of  the  State  geologist. 

The  State  geologist  is  required  to  annually  make  to  the  governor  a 
report  of  the  progress  of  his  surveys  and  explorations.  In  case  of 
the  discovery  of  mineral  deposits  or  other  substance  of  value  the 
State  geologist  is  required  to  notify  the  owner  of  the  land  upon  which 
such  deposits  occur  before  disclosing  the  fact  to  any  other  person  or 
persons. 

Provision  is  made  for  the  collection  of  specimens  illustrating  the 
geologic  and  mineral  features  of  the  State.  One  suite  of  the  speci- 
mens is  to  be  deposited  in  the  office  of  the  State  geologist,  and  dupli- 
cate  suites  are  to  be  sent  to  the  State  Colleges. 

The  title  of  the  executive  officer  is  State  geologist.  The  present 
incumbent,  E.  H.  Sellards,  was  appointed  June  19,  1907.  Tlie  term 
of  office  of  the  State  geologist  is  not  specifically  mentioned  in  the  law 
establishing  the  Survey,  but  his  salary  is  fixed  at  $2,500  i)er  annum. 
All  other  expenses  are  paid  by  the  comptroller,  upon  the  requisition 
of  the  State  geologist,  approved  by  the  governor.  The  assistants  at 
present  include  one  clerk  and  two  assistant  geologists.  The  cheniical 
analyses  required  by  the  Survey  are  made  by  the  State  chemist. 
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APPROPRIATION8. 

The  appropriations  are  continuing  and  are  not  contingent  upon 
Cooperation.  Unexpended  balances  carry  to  the  next  fiscal  year. 
The  annual  appropriation  is  $7,500.  The  objects  of  expenditure, 
within  the  general  purposes  of  the  Survey,  are  not  fixed  by  law. 
The  expenditures  are  distributed  approximately  as  follows : 

Per  Cent. 

Administrative  work 18J 

Economic  geology 46^ 

Road  matei'ials 6J 

Underground  waters 36i 

PUBLICATI0N8. 

The  publications  include  annual  reports,  buUetins,  and  circulars. 
Two  annual  reports,  one  bulletin,  and  two  circulars  have  been  issued. 
The  edition  is  2,500  to  5,000  copies.    All  reports  are  distributed  free. 

The  average  annual  cost  of  printing  and  engraving  is  $1,500.  This 
is  paid  from  the  regulär  Survey  appropriation. 

At  present,  within  the  limit  of  the  funds  available,  there  are  no 
limitations  in  choice  of  printer  or  style  of  report.  The  reports  are 
distributed  by  the  Survey.  The  inailing  list  includes  Standard 
libraries  and  all  persjons  or  firms  requesting  reports. 

PRESENT  LINES  OF  WORK. 

Independent  investigations. — The  phosphate  deposits  of  the  State 
constitute  the  principal  investigation  at  present. 

Cooperation  with  United  States  Geological  Survey. — In  Coopera- 
tion with  the  Federal  Survey  investigations  are  being  made  of  the 
peat  deposits  and  the  water  supplies  of  the  State. 

Cooperation  with  other  scientific  hureaus, — In  Cooperation  with  the 
department  of  civil  engineering  of  the  Florida  State  University  the 
road  materials  of  the  State  are  being  studied. 

GEORGIA. 

PREVIOTTS  SXTBVEYS. 

The  first  effective  effort  toward  the  establishment  of  a  Geological 
Survey  of  Georgia  had  its  boginniiig  in  Governor  Schley's  message 
to  the  general  assembly  in  1836.  The  governor,  in  discussing  the 
internal  improvement  of  the  State,  wrote  as  follows: 

Intimately  connected  with  this  subject  is  that  of  the  geolopieal  structure  of 
the  State  and  of  its  mineral  resoiirces.  A  proper  Ivnowledge  of  these  is  neces- 
sary  to  a  priident  and  profitable  location  of  canals  and  railroads  and  should 
liave  its  luflueuce  In  dlrectiug  thelr  course.     Thus  far,  Georgia  has  scaroely 
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looked  beneath  her  surfäce,  and  her  great  staple  commodlty  has  been  the  only 
artlcle  of  transportatioii  witblu  tbe  conteinplation  of  those  who  have  pro- 
jected  schemes  of  internal  iniprovement.  whilst  tbe  advantage  to  be  derived 
from  geological  investigatlon  bas  been  eutire]y  overlooked.  In  auch  a  survey 
tbe  wbole  State  is  interested,  not  merely  in  tbe  increased  variety  of  its  producta, 
but  in  tbe  proniotion  of  tbe  most  efflcient  culture  by  dlsclosing  tbe  cbaracter  and 
capacity  of  tbe  soil.  Her  territory,  particularly  tbat  part  comprebended  wltbin 
tbe  Cberokee  cIrcuit,  is  believed  to  abonnd  in  niines  of  gold,  marble,  iron,  lime- 
stone, salt,  and  otber  valuable  minerals.  Tbose  concealed  treasures,  wbicb 
sbould  be  made  tributary  to  ber  knowledge  and  wealtb,  are  wortby  of  your 
euligbtened  consideration,  and  tbe  Provision  necessary  to  a  füll  and  scientific 
examination  of  tfaem  ougbt  not  to  be  longer  delayed.  I  suggest,  tberefore, 
tbe  propriety  of  employing  a  competent  geologist  to  rnnke  a  tborougb  survey 
of  tbe  State,  witb  a  view  to  tbe  ascertainment  of  its  mineral  and  agricultural 
refioarces  and  tbe  proper  location  of  works  of  internal  improvement. 

Governor  Schley  supplemented  the  foregoing  recommendation  by 
the  following  note: 

Since  tbe  above  was  written,  I  bave  received  from  Mr.  John  R.  Cotting  a 
letter  dated  at  Augusta  on  tbe  15tb  ultimo,  accompanied  by  a  report  of  a 
geological  and  agricultural  examination  made  by  bim,  during  tbe  past  summer, 
of  tbe  counties  of  Burke  and  Riebmond.  Tbis  survey  was  executed  at  tbe 
expense  of  individuals  of  tbese  counties  and  is  bigbly  creditable  to  tbeir  public 
spirit  and.  as  far  as  I  can  Judge,  equally  so  to  tbe  sklll  and  capacity  of  Mr. 
Cotting  as  a  scientific  and  practical  geologist.  I  avall  niyself  witb  pleasure  of 
the  opportunity  tbus  afforded  me  of  sending  to  tbe  bouse  of  represeutatlves 
tbis  letter  and  report,  witb  tbe  bope  tbat  tbey  may  add  force  to  tbe  recom- 
mendation I  have  submitted. 

Acting  upon  the  recommendation  of  the  governor,  a  committee 
was  appointed  by  the  legislature  to  consider  the  propriety  of  estab- 
lishing  a  Geological  Survey.  This  committee  made  the  following 
report  to  the  general  assembly  on  November  26,  1836: 

Resolved,  That  bis  excellency  tbe  governor  be,  and  be  Is  bereby.  autborized 
to  employ  as  soon  as  practicable  one  or  more  suitable  and  qualiflcd  persons.to 
undertake  tbe  work  of  a  careful  and  scientific  survey  of  all  tbe  counties  in  tbis 
State,  under  bis  Instructions  and  ad  vice. 

Be  it  furtber  resolved,  Tbat  tbe  suni  of  $10,000  be  appropriated  for  tbat  pur- 
pose,  subject  to  tbe  Warrant  of  tbe  executive  out  of  any  nioneys  in  the  treasury, 
not  otherwise  appropriated,  and  the  same  be  inserted  in  tbe  appropriation  act 
of  tbis  Session  of  the  general  assembly. 

The  report  above  referred  to  by  Governor  Schley,  on  the  counties 
of  Burke  and  Richmond,  paid  for  by  the  Citizens  of  those  counties, 
was  a  small  volume  of  189  pages,  bearing  the  dato  of  1836.  This 
report  was  devoted  chiefly  to  the  economic  geology  of  the  crystalline 
and  Tertiary  formations  of  Burke  and  Richmond  Counties  and 
formed  a  part  of  the  annual  report  of  Prof.  John  R.  Cotting,  State 
geologist,  for  the  year  1837. 

Under  the  resolution  above  referred  to,  Gov.  Schley  appointed 
John  R.  Cotting  State  geologist.  His  first  annual  report  to  the  gen- 
eral assembly  was  made  in  1837.    It  covered,  more  or  less  completely, 
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the  counties  of  Chatham,  Columbia,  Effingham,  Screven,  Burke, 
Richmond,  Lincoln,  Elbert,  Franklin,  Habersham,  and  parts  of 
Wilkes  and  Oglethorpe.  The  special  committee,  to  which  this  report 
was  referred,  reviewed  it  in  considerable  detail,  pointing  out  the  im- 
portant  discoveries  niade  in  the  löcation  of  valuable  marl  and  graphite 
deposits,  and  also  referring  to  important  work  done  in  establishing 
the  variations  of  the  magnetic  needle  at  20  different  points  in  the 
counties  in  which  work  had  been  carried  on.  In  addition  to  those 
investigations,  the  report  stated  that  considerable  time  had  been 
(levoted  to  the  study  of  the  flora  of  the  counties  surveyed,  about 
1,200  speciinens  of  plants  having  been  collected.  The  committee 
recommended  that  the  report  of  the  State  geologist  be  published  and 
that  copies  of  the  tables  of  magnetic  Variation  be  sent  to  the  clerks 
of  the  inferior  courts  of  the  several  counties  surveyed,  where  they 
were  to  be  preserved  for  the  benefit  of  county  surveyors  and  others 
interested.  For  some  reason,  not  given  in  the  house  Journal,  this 
recommendation  was  not  favorably  acted  upon  by  the  general  assem- 
bly,  and  as  a  consequence  the  State  geologist's  report  for  1837  was 
never  published. 

As  the  house  Journal  for  the  year  1838  has  apparently  been  lost, 
nothing  is  known  of  the  action  of  the  general  assembly  in  regard  to 
the  Geological  Survey  until  1839,  when  a  resolution  was  introduced 
in  the  house  asking  that  the  Geological  Survey  be  abolished,  on  the 
ground  that  it  had  spent  all  of  the  $10,000  appropriated  to  carry  on 
the  work  without  anv  benefit  whatever  to  the  Citizens  of  the  State. 
This  resolution  was  adopted  by  the  general  assembly  in  1840,  and  the 
Survey  was  accordingly  discontinued. 

Efforts  to  reestablish  the  Survey  were  unsuccessful  until  1874,  when 
an  act  was  passed  by  the  general  assembly  appropriating  $10,000 
annually  for  a  term  of  five  years  for  the  purpose  of  making  a  "  geo- 
logical, mineralogical,  and  physical  survey  "  of  the  State.  This  act 
was'similar  to  the  act  under  which  the  present  Survey  operates.  It 
was  approved  February  27,  1874,  and  in  August  Dr.  George  Little 
was  appointed  State  geologist  by  the  governor.  During  Dr.  Little's 
term  of  oflSce  he  made  two  annual  reports  of  progress,  one  of  36 
pages,  covering  the  period  from  September  1  to  December  31,  1874, 
and  the  other  of  16  pages,  bearing  date  1876.  In  addition  to  these 
two  reports  of  progress,  Dr.  Little  in  1876  published  (in  the  "  Hand- 
book of  Georgia,"  issued  by  the  State  Agricultural  Department)  a 
paper  of  126  pages  treating  of  the  geology,  mineralogy,  climate, 
water  powers,  soils,  etc.,  of  the  State.  These  publications,  together 
with  a  16-page  catalogue  of  ores,  rocks,  and  woods  selected  for  the 
Paris  Exposition,  are  apparently  the  only  ones  issued  by  the  Survey. 

Between  the  date  of  the  abolishment  of  this  Survey  in  1879  and  its 
revival  in  1889,  a  limited  amount  of  geologic  w^ork  was  done  by  the 
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State  Department  of  Agriculture,  the  results  of  which  were  published 
in  the  volume  "  Conunonwealth  of  Georgia,"  bearing  the  date  1885. 

FBESENT  SUBVEY. 
LEGAL  DESIGNATION  AND  DATE  OF  ORGANIZATION. 

The  present  Survey  is  entitled  the  Geological  Survey  of  Georgia ; 
it  was  organized  in  1889. 

HISTORICAL    SKETCH. 

The  present  Survey  began  its  work  in  July,  1890,  with  Dr.  J.  W. 
Spencer  as  State  geologist.  The  law  under  which  the  Survey  began 
Operations  was  practically  the  same  as  that  now  in  force.  Dr. 
Spencer  remained  in  office  until  1893.  During  his  incumbency  two 
reports  were  published,  one  termed  an  administrative  report,  bearing 
date  July  1,  1891,  and  the  other  entitled  "  The  Paleozoic  group — 
Geology  of  ten  counties  of  northwest  Georgia  and  resources."  The 
former  report,  devoted  largely  to  the  Cretaceous  and  Tertiary  forma- 
tions  of  the  coastal  piain,  eontained  144  pages;  the  latter  contained 
406  pages  and  a  geologic  map  of  northwestern  Georgia. 

Prof.  W.  S.  Yeates  was  appointed  State  geologist  in  July,  1893, 
and  continued  in  office  until  his  death,  which  occurred  Febniary  18, 
1908,  when  S.  W.  McCallie,  the  present  incumbent,  was  appointed. 

SUMMARY  OF  LA  WS. 

The  law  under  which  the  Survey  operates  is  as  f ollows : 

State  geologist. — ^The  governor  shall  appoint,  wlth  the  consent  of  tbe  advisory 
board,  a  competent  person  as  State  geolo^ist,  wlio  shall  have  a  tborough  scien- 
tific and  practical  knowledge  of  tbe  sclence  of  geology  and  mineralogy  and  who 
is  not  connected  with  any  scbool  or  College  as  an  instructor.  The  State  geolo- 
gist shall  enter  upon  the  duties  of  his  office  on  tbe  Ist  of  July,  1S99,  and  shall 
hold  until  removed  by  the  appointlng  power  for  inefflciency,  inconipetency,  or 
miflconduct,  or  until  the  office  Is  al)olished  by  the  general  assembly.  The  office 
of  the  State  geologist  shall  be  at  the  seat  of  government. 

Advisory  hoard. — There  shall  be  an  advisory  board,  consisting  of  the  gov- 
ernor of  the  State  (who  shall  be  President  of  the  board),  the  commlssioner  of 
agriculture,  the  State  school  commlssioner,  the  State  treasnrer,  the  com[)troIler 
general,  tbe  secretary  of  State,  and  the  attomey  general.  Four  members  pres- 
ent at  any  meeting  shall  constitute  a  quorum  for  the  transaction  of  any 
bnsiness. 

Duty  of  geologist. — It  shall  be  the  duty  of  the  State  geologist  to  give  his 
attention  to  tbe  administration  of  the  affairs  of  the  Survey ;  to  visit  all  parts 
of  the  State,  so  as  to  make  himself  familiär  with  the  needs  of  each  section; 
to  supervise  the  work  of  his  assistants,  including  all  rei)orts  submltted  by  theni 
for  publicatlon;  to  undertake  such  field  work  as  his  time  will  permit;  and  to 
perform  such  other  duties  as  properly  i)ertain  to  his  office. 
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Assistant  State  geologists, — Two  coinpetent  assistant  State  geologists  shall  be 
chosen  by  tbe  State  geologist,  wbo  niay  remove  tbem  at  any  tinie  for  incompe- 
tency,  inefflclency,  or  mlsconduct.  As  soon  as  a  general  outline  of  a  geologlcnl 
survey  of  tbe  entire  State  sball  bave  been  made,  tbe  State  geologist  sball  divide 
up  tbe  work  between  blmself  and  bis  assistants  in  sucb  way  as  sball  be  to  tbe 
State*8  best  interest,  and  under  bis  direction  and  control  tbe  corps  sball  pro- 
ceed  to  make  a  carefui  and  complete  geological,  mineralogical,  and  pbysical 
survey  of  tbe  State;  to  enter  upon  record,  to  be  kept  for  tbat  purpose  In  bis 
Office,  an  accurate  Statement  of  tbe  estent  of  all  water  powers,  ronds,  Springs, 
and  watercourses,  and  tbe  elimate,  topograpby,  and  general  pbysical  cbaracter 
of  tbe  country,  and  locate  tbe  belts  of  ores,  useful  minerals,  and  building  mate- 
rlals;  to  report  cbaracter  ist  ics  and  compositiou  of  soils  and  tbe  deposits  of 
marls  and  pbospbates;  to  collect,  analyze,  and  classify  specimens  of  minerals, 
rocks,  ores,  fossils,  nnd  soils  and  enter  tbe  same  on  record;  to  cause  to  be 
preserved  in  a  museum  specimens  illustratlng  tbe  geology,  mineralogy,  soils, 
and  wbatever  eise  may  be  discovered  in  tbe  mineral  or  geological  resources  of 
Georgia  baving  scientific  or  economic  value;  and  be  sball  make  a  report  of  tbe 
survey  of  every  county  of  tbis  State,  accompanied  wltb  all  necessary  maps  and 
illustrations. 

Survey  of  watercourses,  lakes,  etc.— It  sball  also  be  tbe  duty  of  said  State 
geologist  to  make  a  survey  of  tbe  watercourses,  ponds,  lakes,  and  swamp  region 
of  Georgia,  and  submit,  in  tbe  report  provided  for,  a  topograpbical  map 
sbowing  tbe  locatlon,  extent,  means,  and  plans  of  drainage,  and  also  an  esti- 
mate  of  tbe  cost  of  said  drainage  of  tbe  ponds,  lakes,  and  swamps  of  Georgia. 
Tbe  said  State  geologist  sbnll  also  make  an  estimate  of  tbe  value  and  extent  of 
tbe  lands  to  be  reclaimed  by  said  drainage. 

Employment  of  topographers  and  drivers. — Tbe  State  geologist  is  bereby 
autborized  to  employ  two  competent  topograpbers  and  four  assistant  topog- 
rapbers  and  two  drivers,  as  may  be  necessary  to  carry  out  tbe  purpose  of  tbis 
cbapter. 

State  geologist  to  supervise. — ^Tbe  State  geoTogist  sball  bave  supervislon  of 
tbe  entire  work  of  tbe  Survey,  and  sball  be  responsible  for  tbe  accuracy  of  tbe 
same.  It  sball  be  tbe  duty  of  tbe  State  geologist  to  make  report  to  tbe  ad- 
visory  board  once  every  tbree  montbs — to  wit,  on  tbe  second  Wednesdays  in 
Marcb,  June,  September,  and  Deceniber  of  eacb  year. 

No  special  surveys. — Xo  Individual,  firm,  or  Corporation  sball  bave  tbe 
rigbt  to  call  upon  or  require  tbe  State  geologist  to  enter  upon  any  special 
survey  for  bis  or  tbeir  special  beneflt;  but  tbe  Survey  Is  to  proceed  upon  a 
settled  plan  for  tbe  benefit  of  tbe  public  and  Investors  and  developers  in 
general. 

Snpervision  of  expenscs  hy  board. — Tbe  advisory  board  sball  bave  tbe  super- 
vislon of  tbe  money  expenditures  in  tbe  prosecution  of  tbe  work  contemplated. 
Tbe  State  geologist  sball  make  to  tbe  advisory  board  montbly  Statements  under 
oatb  of  all  incidental  expenses  necessarily  incurred  by  blmself  and  bis  assist- 
ants, accompanied  by  proper  voucbers,  in  tbe  discbarge  of  tbeir  labors.  Tbe 
board  sball  audit  sucb  accounts,  item  by  Item,  and  approve  or  reject  tbe  same, 
as  In  tbeir  judgment  may  be  rigbt.  Wben  an  account  is  allowed  tbe  governor 
sball  draw  bis  Warrant  for  tbe  amount  tbereof.  The  governor,  wltb  tbe  advice 
and  consent  of  tbe  board,  may  at  any  time  suspend  tbe  fleld  Operations. 

Eis  salary. — Tbe  salary  of  tbe  State  geologist  shall  be  $2,500  \yeT  annum,  and 
eacb  assistant  sball  receive  sucb  salary  per  annum  as  shall  be  determined  by 
tbe  advisory  board  of  tbe  Geological  Survey  on  tbe  recommendation  of  tbe  State 
geologist:  Provided,  Tbat  eacb  assistant  sball  not  receive  more  tban  $1,500 
per  annum. 
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Specialist. — ^The  State  geologist,  witb  the  consent  of  the  board  of  advisement, 
may  employ  a  specialist  or  special ists  at  any  time. 

When  reaults  of  surveys  may  he  published. — Neither  the  State  geologist  nor 
his  assistants  shall  disclose  to  any  person,  except  to  the  owner  of  the  land,  the 
result  of  a  survey  nntil  the  same  is  made  public  by  publication  of  the  report  by 
the  advlsory  board. 

Mapg  of  surveys  State  property, — The  State  geologist  and  his  assistants  shall 
deposit  in  the  office  of  the  governor  all  maps,  survey s,  notes,  or  meniorandum  of 
surveys  when  the  surveys  are  completed,  which  are  hereby  declared  to  be  the 
property  of  the  State. 

ORGANIZATION. 

Details  regarding  the  Organization  of  the  Survey  are  given  under 
"  Suminary  of  laws."  The  executive  officer  is  the  State  geologist. 
The  present  ineumbent  is  Prof.  S.  W.  McCallie. 

APPROPRIATIONS. 

Appropriations  are  made  biennially  and  are  not  contingent  upon 
Cooperation  with  the  United  States  Geological  Survey.  Unexpended 
balances  lapse  into  the  State  treasury  in  the  July  foUowing  the  year 
for  which  the  appropriation  is  made.  The  amount  of  the  appropria- 
tion  is  $10,000  per  annum  for  the  maintenance  of  the  Survey  and 
$2,500  per  annum  for  printing.  The  manner  in  which  the  appropria- 
tions are  to  be  expended  is  covered  in  a  general  way  by  the  law  organ- 
izing  the  Survey.  Heretofore  the  energy  of  the  Survey  has  been 
devoted  largely  to  economic  problems,  though  considerable  work  has 
been  accomplished  on  the  stratigraphic  and  areal  geology  of  the 
State,  as  well  as  on  the  water  resources  and  highway  improvements. 

PtTBLICATIONS. 

The  publications  of  the  present  Survey  comprise  the  1891  adminis- 
trative report  of  Dr.  Spencer  and  his  "  Paleozoic  group,"  also  a  series 
of  bulletins,  numbered  from  1  to  24,  inclusive.  The  bulletins  pertain 
chiefly  to  the  economic  geology  of  the  State,  but  two  are  devoted  to 
the  water  powers  of  Georgia,  two  to  the  Underground  waters  of  the 
State,  and  two  to  roads  and  road-building  materials. 

The  State  geologist  has  control  of  the  printing  of  reports,  maps, 
etc.  The  size  of  the  edition  is  3,000  copies,  1,500  of  which  are  bound 
in  cloth  and  1,500  with  paper  cover.  The  reports  are  sent  to  any 
applicant  on  receipt  of  postage.  In  addition,  copies  are  mailed  to  all 
the  leading  papers  and  Colleges  of  the  State,  to  all  State  geological 
surveys,  to  inany  libraries  in  this  country,  and  to  some  foreign 
libraries« 
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ILLINOIS. 

PBEVIOUS  STJBVEY. 

The  first  Geological  Survey  of  Illinois  was  created  by  the  general 
assembly  in  1851.  It  was  placed  in  charge  of  a  geologist  appointed 
by  the  gt)vernor,  auditor,  and  treasurer.  The  duties  of  the  geologist 
were,  briefly,  "to  ascertain  the  Order,  successive  arrangement,  rela- 
tive Position,  dip,  and  comparative  magnitude  of  the  several  strata 
or  geological  formations  in  the  State,  and  to  search  for  and  examine 
all  the  beds  and  deposits  of  ores,  coal,  elays,  marls,  rocks,  and  such 
other  mineral  substances  as  may  present  themselves;  to  obtain  chem- 
ical  analyses  of  the  same,  and  to  determine  by  barometrical  observa- 
tions  the  relative  elevation  of  the  different  portions  of  the  State." 
He  was  also  required  to  transmit  an  annual  report,  accompanied 
by  necessary  illustrations,  for  printing  and  distributing  in  such 
manner  as  the  governor  might  indicate.  Provision  was  also  made 
for  the  coUection  of  a  cabinet  of  specimens  found  within  the  State, 
from  which  duplicates  were  to  be  distributed  to  the  larger  institu- 
tions  of  learning.  The  act  provided  a  continuing  annual  appro- 
priation  of  $3.000.  This,  however,  was  increased  by  the  next  legis- 
lature  to  $5,000  for  general  expenses  and  $500  per  annum  for  topo- 
graphic  maps  of  the  counties. 

Dr.  J.  C.  Norwood  was  in  charge  of  the  Survey  for  the  first  six 
years  after  its  Organization.  He  began  work  with  an  examination 
of  the  bluffs  of  Ohio  River  in  southern  Illinois.  In  six  years  about 
$27,000  had  been  expended,  but  no  report  had  been  submitted.  An 
investigating  committee  found  that  the  money  had  been  wisely  spent 
and  recommended  an  additional  appropriation  for  the  completion  of 
the  work.  Norwood's  only  publication,  bearing  the  date  of  1857, 
was  a  small  octavo  pamphlet  of  less  than  100  pages  devoted  to  the 
discussion  of  Illinois  coals.  It  was  accompanied  by  a  one-page  colored 
map  of  the  State. 

In  1858  Norwood  turned  over  to  his  successor,  Dr.  A.  H.  Worthen, 
the  field  notes  of  several  assistants  and  a  report  on  the  lead  mines  in 
Hardin  County.  The  first  report  submitted  by  Worthen  was  devoted 
to  two  geologic  sections,  one  across  the  Silurian  and  Devonian  forma- 
tions of  southern  Illinois,  and  the  other  following  Mississippi  River 
from  end  to  end  of  the  State.  This  report  and  the  others  submitted 
previous  to  1865  were  never  published,  owing  to  the  Opposition  of 
certain  members  of  the  legislature.  Indeed,  an  attempt  was  made 
to  repeal  the  law  under  which  the  Survey  was  organized,  and  only 
the  interference  of  the  executive  veto  saved  the  Organization. 

Worthen  reorganized  the  Survey  and  obtained  the  Services  of  a 
number  of  specialists.  J.  D.  Whitney  was  authorized  to  investigate 
the  lead  and  zinc  region  of  northwestern  Illinois,  and  Prof.  Leo 
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Lesquereux  was  engaged  to  investigate  the  "  Goal  Measures  "  and  the 
Carboniferous  plants.  The  assistance  of  F.  B.  Meek  in  the  investi- 
gation  of  invertebrate  fossils,  and  of  Dr.  J.  S.  Newberry  in  the  de- 
partment  of  vertebrate  paleontology  was  also  secured.  The  chem- 
istry  of  the  Survey  was  placed  in  the  hands  of  a  specialist,  and  the 
foUowing  other  scientists  shared  the  work  of  the  first  Survey :  Engel- 
inann,  Prout,  Bannister,  Freeman,  Scudder,  Bradley,  Green,  Shaw, 
Broadhead,  Cox,  St.  John,  Miller,  Wachsmuth,  Barris,  Springer, 
Ulrich,  and  Cope. 

The  Survey  continued  to  receive  appropriations  for  active  work 
until  1872,  when  the  old  Illinois  Constitution  was  abolished  and  the 
continuing  appropriation  for  Survey  work  ceased.  At  that  time 
several  volumes  of  reports  had  appeared  and  others  were  in  course 
of  preparation.  For  the  purpose  of  completing  the  reports  in  hand 
small  appropriations  were  made  until  1875,  when  all  provision  for  the 
Survey  terminated.  At  that  time  six  volumes  of  reports  had  been 
issued  and  two  other  volumes  were  partly  completed. 

In  1877  the  State  Museum  of  Natural  History  was  created  and 
placed  in  control  of  the  geologic  collect ions.  The  former  State 
geologist,  A.  H.  Worthen,  was  appointed  the  first  curator  of  the 
inuseum,  but  he  was  not  provided  with  funds  for  field  work  or  for 
publications.  It  was  not  until  1881  that  the  curator  was  directed  to 
issue  Volume  VII  of  the  reports  of  the  former  Geological  Survey, 
and  the  publication  of  the  last  volume  was  not  authorized  until  1885. 

The  reports  of  the  first  Geological  Survey  are  of  a  high  scientific 
character  and  are  monuments  to  the  ability  of  Dr.  Worthen  and  his 
associates.  In  addition  to  reports  on  102  counties  of  the  State,  the 
following  subjects  were  treated  with  greater  or  less  thoroughness: 
Physical  features  of  Illinois;  general  geologic  principles;  surface  and 
stratigraphic  geology  of  the  State;  paleontology  of  Illinois  rock 
formations ;  the  "  Goal  Measures,"  "  sub-Carboniferous  "  limestone,  and 
the  Devonian  and  Silurian  Systems;  geology  of  the  lead  region;  coal 
fields  of  Illinois;  and  the  origin  and  formation  of  the  prairies. 

So  far  as  can  be  learned  the  eight  royal  octavo  volumes  were  pub- 
lished  in  editions  of  3,000  each  and  were  distributed  gratuitonsly 
under  the  direction  of  the  governor.  They  averaged  about  550  pages 
each.  About  285  full-page  lithographic  plates,  besides  numerous 
woodcuts,  were  published.  Altogether  about  $110,000  was  appro- 
priated  for  the  maintenance  of  the  first  Survey,  including  illustration 
of  reports.  Apparently  the  cost  of  printing  and  binding  came  from 
another  fund. 

The  broad  scope  of  the  work  of  the  first  Survey  has  been  indicated. 
Its  notable  accomplishments  were  recognized  by  scientists  of  the 
whole  World.  The  pioneor  work  which  it  perfornicMl  in  American 
paleontology  is  of  the  highest  order  and  constitutes  one  of  the  stand- 
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ards  on  which  paleontologists  of  the  present  day  work.  The  reasons 
which  led  to  the  discontinuance  of  the  Survey  are  not  difBcult  to  find. 
During  the  early  years  Illinois  was  almost  exclusively  an  agricultural 
State.  Rock  formations  were  largely  hidden  from  view  by  thick 
deposits  of  drift  and  consequently  did  not  seem  to  the  layman  of 
sufficient  importance  to  Warrant  expensive  study.  Goal  for  fuel, 
brick  and  stone  for  building,  and  other  minerals  were  not  in  general 
use  during  the  days  when  timber  was  plentiful.  It  may  well  bc 
imagined,  therefore,  that  the  expenditure  of  large  sums  on  investiga- 
tions  of  that  nature  and  on  the  description  and  Illustration  of  fossils 
was  unappreciated  by  the  early  Citizens.  A^Tien,  therefore,  in  1875 
the  county  reports  for  the  entire  State  were  completed,  further  work 
of  the  Survey  was  checked  b}'  the  failure  of  appropriations. 

After  the  discontinuance  of  the  first  Geological  Survey  there  was 
a  period  of  30  years  of  inactivity  in  geologic  investigations  in  Illi- 
nois, the  work  of  that  nature  performed  by  the  State  Museum  not 
being  sufficient  to  justify  special  mention. 

PRESENT  SUBVEY. 
LEGAL  DESIGNATION   AND  DATE  ÜF  ORGANIZATION. 

The  present  Organization  is  entitled  the  State  Geological  Survey; 
it  was  organized  under  act  of  July  1, 1905. 

The  first  director  was  Dr.  H.  Foster  Bain,  who  served  until  his 
resignation  in  1909. 

SU  M  MARY  OF  LA  WS. 

The  Survey,  which  is  established  at  the  University  of  Illinois, 
operates  under  the  direction  of  the  State  geological  commission. 
This  commission  is  composed  of  the  governor,  who  is  the  chairman ; 
the  President  of  the  University  of  Illinois;  and  one  other  competent 
person  appointed  by  the  governor  for  a  terin  of  four  years  and 
until  his  successor  is  appointed  and  qualified.  The  commissioners 
serve  without  compensation,  but  are  reimbursed  for  actual  expenses 
incurred  in  the  Performance  of  official  duties.  They  have  general 
Charge  of  the  Survey,  and  appoint  the  director,  who,  with  the  ap- 
proval  of  the  commission,  appoints  necessary  assistants  and  em- 
ployees.  The  salary  of  the  director  and  of  the  assistants  and 
employees  is  determined  by  the  commission. 

The  objects  of  the  Survey  are  as  follows: 

(1)  A  study  of  the  geologic  formations  of  the  State  with  special 
reference  to  its  products — coals,  ores,  clays,  building  stones,  cements, 
materials  for  use  in  the  construction  of  roads,  gas,  mineral  and 
artesian  water,  and  other  mineral  resources. 
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(2)  The  preparation  of  geologic  and  other  necessary  maps  to 
illustrate  the  resources  of  the  State. 

(3)  The  preparation  of  reports,  with  necessary  illustrations  and 
maps  which  shall  include  both  a  general  and  detailed  description  of 
the  geologic  and  mineral  resources  of  the  State. 

(4)  The  consideration  of  such  other  scientific  and  economic  ques- 
tions  as  in  the  judgment  of  the  commissioners  shall  be  deemed  of 
value  to  the  people. 

The  director  presents  to  the  governor  an  annual  report  showing 
progress  and  condition  of  the  bureau  and  such  other vinformation  as 
the  commission  requires.  The  reports  of  the  Survey  are  printed  and 
distributed  gratuitously  as  well  as  sold.  All  money  received  from 
sale  of  reports  is  paid  into  the  State  treasury. 

The  printing  of  -reports  and  of  stationery  forms  a  part  of  the 
State  printing  contract,  and  is  under  the  direction  of  the  board  of 
commissioners  of  State  contracts.  The  amount  thus  expended  in 
any  one  year  is  limited  to  $5,000.  More  recently  an  appropriation 
of  $2,500  per  annum  has  been  made  to  the  State  geological  commis- 
sion for  preparing  and  engraving  illustrations  and  maps  and  for 
printing  and  binding  reports. 

Collections  of  materials  which  have  served  the  purpose  of  the 
Survey  may  be  distributed  to  the  educational  institutions  of  the 
State,  or  be  placed  in  the  State  Museum  of  Natural  History  at 
Springfield  or  in  the  museums  at  the  University  of  Illinois,  as  indi- 
cated  by  the  commissioners. 

The  sum  of  $25,000  per  annum  is  appropriated  biennially  to  pro- 
vide  for  the  work  of  the  Survey.  Vouchers,  when  approved  by  the 
governor,  are  presented  to  the  auditor  of  public  accounts.  For  the 
present  biennium  the  additional  sum  of  $7,500  has  been  appropriated 
for  the  survey  of  overflowed  lands  in  Illinois. 

The  commission  is  authorized  to  cooperate  with  the  United  States 
Geological  Survey  in  the  preparation  of  a  topographic  map  of  the 
State,  and  to  expend  in  the  prosecution  of  that  work  a  sum  equal  to 
that  expended  by  the  Federal  Survey,  but  this  amount  shall  not 
exceed  $10,000  in  any  one  year. 

It  is  lawful  for  persons  employed  in  the  work  of  the  Survey  to 
enter  and  cross  all  lands  within  the  State,  provided  in  so  doing  no 
damage  is  done  to  private  property. 

ORGANIZATION. 

The  form  of  Organization  of  the  Survey  is  outlined  in  the  preced- 
ing  summary  of  laws.    At  present  the  personnel  is  as  follows: 

The  governing  board  is  the  State  geological  commission,  whosc 
chairman  is  Gov.  Charles  S.  Deneen;  the  vice  chairman  is  Prof. 
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T.  C.  Chamberlin,  of  the  University  of  Chicago;  and  the  secretary 
is  President  E.  J.  James,  of  the  University  of  Illinois. 

The  executive  officer  is  known  as  director.  The  present  incumb«nt, 
appointed  aeting  director  April  1,  1909,  and  director  January  12, 
1911,  is  Frank  W.  De  Wolf.  The  director  is  appointed  by  the  com- 
mission  and  holds  office  at  the  pleasure  of  that  body.  He  is  required 
to  devote  his  time  exclusively  to  the  official  duties  of  the  Survey. 

Subordinates  include  clerical,  geologic,  chemical,  technologic,  topo- 
graphic,  engineering,  and  hydrographic  assistants.  They  may  be 
appointed  for  any  term  and  at  any  designated  rate  of  compensation. 
Appointments  may  be  made  by  the  commission  or  by  the  director, 
subject  to  approval  by  the  commission.  The  clerical  force  includes 
a  chief  clerk  and  a  Stenographie  assistant.  In  addition,  students  are 
from  time  to  time  employed  for  routine  work*.  Salaries  of  male 
Clerks  have  ranged  from  $60  to  $125  a  month  and  of  female  clerks 
from  $30  to  $50  a  month. 

In  the  Organization  of  the  scientific  work  there  are  three  Consult- 
ing geologists,  two  Consulting  chemists,  and  one  Consulting  ceramist. 
The  other  scientific  employees  rank  as  geologists,  assistant  geologists, 
and  field  assistants.  The  ränge  of  pay,  in  addition  to  allowance  for 
actual  expenses,  is  as  foUows:  Consulting  geologists,  $8  per  diem; 
Consulting  chemists  and  ceramist,  a  per  diem  amount  corresponding  to 
the  salary  of  university  professors;  geologists,  $150  to  $200  a  month; 
assistant  geologists,  $100  to  $135  a  month ;  field  assistants,  up  to  $100 
a  month. 

The  three  Consulting  geologists  represent  the  geologic  departments 
of  the  three  largest  universities  of  the  State,  and  are  men  of  extended 
experience  on  official  survej'^s.  Each  of  these  advisers  shares  responsi- 
bility  for  the  direction  of  a  particular  investigation.  At  present  one 
is  adviser  in  clay  investigations,  another  in  studies  of  lead  and  zinc, 
and  the  third  in  the  preparation  of  educational  bulletins.  The 
Service  of  the  Consulting  geologists  is  discontinuous,  both  in  the  field 
and  in  office. 

Other  geologists  of  the  Organization  are  selected  for  work  in  which 
they  are  thoroughly  experienced  and  responsible.  At  present  they 
include  three  professors,  who  devote  from  two  to  four  months  of  each 
year  to  field  work  and  prepare  their  reports  during  the  succeeding 
university  year  as  time  can  be  separated  from  their  College  duties. 
Two  of  these  geologists  give  special  attention  to  paleontologic  stra- 
tigraphy,  and  the  third  to  the  study  of  well  records  and  detailed 
areal  and  economic  investigations. 

The  assistant  geologists  include  men  with  several  years'  experience, 
who  are  thoroughly  competent  to  pursue  individual  work.  As  a  rule 
two  such  assistants  are  employed  for  füll  time  and  from  two  to 
four  others  devote  the  summer  months  only  to  the  work  of  the  Survey. 
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Field  assistants  may  have  had  little  or  no  practical  experience  but 
are  required  to  have  had  a  thorough  collegiate  instruction  in  geology. 
They  are  usually  postgraduale  students  or  instructors  in  the  State 
universities.  Occasionally  inexperienced  men  work  without  salary 
but  are  reimbursedsfor  expenses.  From  three  to  six  field  assistants 
are  employed  each  year. 

APPROPRIATIONS. 

Appropriations  are  made  biennially,  and  for  the  most  part  in  two 
annual  installnients.    None  are  contingent  on  Cooperation. 

The  fiscal  year  of  the  State  begins  October  1.  Appropriations  be- 
come  available  July  1,  and  unexpended  balances  lapse  before  Octo- 
ber of  the  following  year.  Under  construction  of  the  auditor,  June 
bills  can  be  paid  from  the  appropriations  which  become  available 
July  1. 

The  sum  of  $25,000  per  annum  is  appropriated  biennially,  to  pro- 
vide  for  official  expenses  incurred  by  the  commissioners  and  for  the 
payment  of  salaries  (or  other  compensations)  and  expenses  of  the 
director  and  other  employees.  The  method  of  disbursement  is  by 
means  of  vouchers  approved  by  the  governor  and  presented  to  the 
auditor  of  public  accounts.  In  addition  to  the  above  regulär  appro- 
priation  there  has  beert  appropriated  for  the  present  biennium  the 
sum  of  $7,500  for  the  survey  of  overflowed  lands  in  Illinois  and 
$2,500  per  annum  for  preparing  and  engraving  illustrations  and  maps 
and  printing  and  binding  reports  of  the  Survey. 

The  average  annual  expenditures  may  be  classified  under  the  fol- 
lowing heads;  the  percentages  are  for  the  current  year,  but  are  fairly 
representative. 

Per  Cent. 
Administrative,  and  routine  clerical  work,  ineluding  postage 

on  bulletins 22 

Topograptilc  work 32 

Economic,  stratigraphic,  and  areal  geology 21.5 

Statistics .9 

Chemical  work 1.9 

Underground  water  resources 1.6 

Drainage  surveys 12 

Tests  of  clay .  9 

Library .  9 

Draftlng  and  engraving 3. 8 

Educatlonal  bulletins 2. 5 


100.0 
PUBLIC  ATION  8. 


The  publications  of  the  present  State  Geological  Survey  oomprise 
bulletins  1  to  16,  inclusive,  and  circulars  1  to  5.  inclusive.  The 
bulletins  include  the  annual  administrative  reports,  a  geologic  map 
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of  the  State,  economic  reports,  special  physiographic  studies,  and 
reports  on  the  mineral  content  of  the  waters  of  the  State  and  on  the 
water  resources  of  certain  districts.  The  circulars  are  of  a  Statis- 
tical nature  and  relate  to  the  anniial  mineral  production  of  the  State. 

The  size  of  the  editions  of  Survey  publications  varies  from  3,000 
to  4,000  copies,  according  to  the  character  of  the  report  and  its 
probable  demand. 

A  portion  of  each  edition  is  set  aside  for  gratuitous  distribution. 
To  meet  the  wants  of  libraries  and  persons  not  reached  in  this  first 
distribution,  500  copies  of  each  edition  are  reserved  for  sale  at  cost, 
including  postage.  All  money  received  from  the  sale  of  reports  is 
paid  into  the  State  treasury.  The  amount  is  small,  varying  from 
$70  to  $100  per  annum. 

The  average  annual  cost  of  printing  reports  and  accompanying 
maps  for  the  last  five  years  is  about  $5,000.  Of  this,  $1,200  has 
come  from  Survey  funds,  and  the  remainder  from  the  State  printing 
fund.  The  cost  of  cuts  for  illustrations  and  of  the  actual  printing 
of  colored  maps  is  paid  from  Survey  funds. 

The  printing  of  reports  and  of  stationery  forms  a  part  of  the 
State  printing  contract  and  is  under  the  direction  of  the  board  of 
commissioners  of  State  contracts.  The  amount  is  limited  to  $5,000 
annually.  The  general  size  of  the  volume,  character  of  paper,  size 
of  type,  and  number  of  lines  to  the  page  are  prescribed  by  law,  and 
are  under  the  supervision  of  the  board  of  commissioners  of  State 
contracts.  Recently,  however,  an  appropriation  of  $2,500  per  an- 
num has  been  made  to  the  State  geological  commission  for  pre- 
paring  and  engraving  illustrations  and  maps  and  printing  and 
binding  reports,  but  this  is  not  sufBcient  to  cover  the  entire  cost  of 
the  work.  Cuts  for  half-tone  and  zinc  illustrations  are  furnished  by 
the  Survey;  they  are  printed  by  the  State  printer.  Contracts  for 
lithographed  or  colored  maps  are  made  by  the  Survey  directly  with 
commercial  firms,  the  cost  being  paid  out  of  Survey  funds. 

The  State  geological  commission  has  füll  control  over  the  distribu- 
tion of  its  reports.  The  mailing  list,  which  includes  approxi- 
mately  5,000  names,  is  recorded  on  vertical  cards,  arranged  alpha- 
betically,  the  subject  of  special  interest  to  each  person  being  indi- 
cated.  Thus  the  cards  of  those  interested  in  coal  can  readily  be 
distinguished  from  those  interested  in  oil  or  clay.  The  list  is 
further  divided  into  two  main  classes,  the  larger  of  which  includes 
the  names  of  persons  to  whom  an  invitation  is  sent  to  remit  post- 
age if  they  desire  a  particular  report.  The  smaller  list  includes 
State  officers  and  legislators,  professional  exchanges,  and  the  more 
influential  men  in  the  mineral  industries,  as  well  as  important  li- 
braries throughout  the  countrv.  These  receive  the  reports,  post  free, 
as  they  are  issued.    As  a  whole  the  mailing  list  includes  members 
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of  scientific,  engineering,  and  industrial  societies  and  clubs,  Oper- 
ators in  the  mineral  industries,  teachers  of  science,  and  other  persons 
who  from  time  to  time  send  requests  for  information. 

In  Order  to  assist  in  keeping  the  mailing  list  alive  notices  of  new 
publications  are  sent  out,  by  "  first  class "  mail,  and  are  therefore 
forwarded  to  the  addressee  if  he  has  changed  his  residence  or  re- 
turned  to  the  Survey  office  if  undelivered.  From  time  to  time, 
about  once  in  two  years,  the  mailing  list  is  revised  by  removing  from 
it  the  name?  of  those  who  have  not  returned  postage  for  any  of  the 
buUetins  issued  during  that  period. 

A  list  of  newspapers  is  kept  and  press  announcements  are  distrib- 
uted  from  time  to  time. 

PRESENT   LINES   OF   WORK. 
IVDEPBHDEHT  IRVSSTIOATIOirS. 

The  Survey  is  at  present  engaged  in  three  main  lines  of  work,  as 
follows: 

(1)  Surveys  and  reports  of  an  areal  and  economic  character.  These 
apply  either  to  the  whole  State  for  a  particular  mineral  or  to  a 
particular  area  for  all  minerals. 

(2)  Systematic  reports  on  the  geologic  formations.  These  will 
probably  be  published  in  large  volumes,  comparable  to  those  of  the 
first  Geological  Survey  of  the  State.  Those  on  which  the  Survey 
is  now  engaged  relate  to  the  Mississippian  series  of  the  Carbonif- 
erous  System  and  the  Devonian  system. 

(3)  Educational  bulletins.  Reports  are  rapidly  being  prepared  on 
areas  which  include  important  educational  centers.  They  deal  chiefly 
with  physiographic  and  general  geology,  and  some  of  them  include 
historical  contributions.  They  are  amply  illustrated  and  are  designed 
to  popularize  geology  and  the  work  of  the  Survey  with  teachers, 
students,  and  Citizens  generally. 

COOPBRATIVE  IlTVESTIGATIOFS. 

United  States  Geological  Survey. — Cooperation  with  the  Federal 
Survey  includes  topographic  and  geologic  surveys  and  the  collection 
of  statistics. 

Formal  Cooperation  for  topographic  surveys  is  in  effect,  the  annual 
expenditure  by  each  Survey  being  $10,000.  I^ss  formal  Cooperation 
applies  to  the  preparation  of  drainage  maps  of  overflowed  lands. 
Formerly  the  drainage  maps  were  prepared  entirely  at  the  expense 
of  the  State,  but  for  the  present  biennial  period  the  Federal  Survey 
contributes  $2,500  and  the  State  $7,500.  The  maps  are  on  a  scale 
of  1 :  24,000  and  have  a  contour  interval  of  5  feet.    Approximately 
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500  Square  miles  had  been  mapped  before  the  beginning  of  the  present 
fiscal  year. 

Cooperation  is  also  maintained  with  the  Federal  Survey  for  de- 
tailed  areal,  stratigraphic,  and  economic  geologic  surveys.  This 
work  has  been  in  progress  for  about  four  and  a  half  years,  and 
previous  to  the  last  field  season  11  quadrangles  had  been  mapped. 
The  survey  is  accomplished  by  separate  State  and  Federal  parties, 
who  work  independently,  each  Survey  employing  its  own  methods. 
All  work,  however,  is  subject  to  inspection  by  both  Surveys,  and  the 
data  coUected  are  available  to  both  Surveys.  Folios  will  be  published 
by  the  Federal  Survey  and  bullet  ins  and  miscellaneous  reports  b)'  both 
Surveys.  Heretofore  each  Survey  has  contributed  $2,000  per  annum, 
but  for  the  present  fiscal  year  each  Survey  is  contributing  $2,t500. 

Besides  quadrangle  mapping,  the  two  surveys  one  season  joined  in 
a  regional  study  of  the  Illinois  coal  fields.  For  parts  of  several  sea- 
sons  the  Federal  Survey  detailed  David  White  to  conduct  recon- 
noissance  correlation  studies  in  the  State.  Cooperation  in  a  small 
way  is  also  maintained  for  the  collection  and  study  of  deep-well 
records.  In  this  work  a  State  employee  acts  as  special  agent  for  the 
Federal  Survey,  each  bureau  contributing  $300  annually  to  the 
expense. 

The  collection  of  statistics  of  the  production  of  Illinois  minerals 
is  carried  on  in  Cooperation  with  the  Statistical  division  of  the  United 
States  Geological  Survey. 

ünifed  States  Bureau  of  Mines. — Informal  Cooperation  with  the 
United  States  Bureau  of  Mines  in  the  maintenance  of  a  mine  rescue 
Station  at  Urbana,  IlL,  has  succeeded  similar  Cooperation  with  the 
United  Statos  Geological  Survey,  of  whose  technologic  brauch  the 
Bureau  of  Mines  is  the  outgrowth.  Under  this  arrangement  two 
Federal  employees  have  been  provided,  a  demonstrating  Station  has 
been  maintained  by  the  University  of  Illinois,  and  office  accommo- 
dations  and  clerical  assistance  have  been  furnished  bv  the  State 
Geological  Survey.  The  latter  has  also  contributed  a  small  part  of 
the  salary  of  the  Station  assistant. 

United  States  Department  of  Agricvltiire. — Cooperation  with  the 
drainage  section  of  the  United  States  Department  of  Agriculture  was 
formerly  carried  on  and  doubtless  will  be  revived.  Under  this 
cooperative  arrangement  the  Föderal  engineers  made  reconnoissance 
maps  and  drainage  plans  for  the  reclamation  of  overflowed  lands 
along  typical  rivers,  and  the  State,  in  Cooperation  with  the  United 
States  Geological  Survey,  surveyed  certain  other  river  bottoms,  as 
mentioned  in  a  previous  paragraph. 

Other  State  scientific  bureaus, — There  is  considerable  Cooperation 
between  the  State  Geological  Survey  and  several  departnients  of  the 
University  of  Illinois.    From  time  to  time  members  of  the  laboratory 
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force  of  the  university  are  employed  directly  by  the  Survey.  Again, 
an  allotment  is  made  to  the  cooperating  department  of  the  university 
which  furnishes  the  help  required  for  a  specific  investigation.  To  the 
present  time  work  of  this  nature  has  been  devoted  chiefly  to  chemical 
research  on  coal  and  to  practical  tests  of  the  clays  of  the  State. 

At  present  the  State  Geological  Survey  and  the  Internal  Improve- 
ment  Commission  have  a  cooperative  arrangement  for  drainage 
investigations  in  Illinois.  The  Survey  provides  large-scale  drain- 
age maps,  previously  described,  and  the  Internal  Improvement  Com- 
mission makes  the  necessary  engineering  studies  on  which  to  base 
plans  for  the  reclamation  of  flooded  lands.  The  commission  also 
bears  the  expense  of  maintaining  numerous  gaging  stations  along  the 
rivers  which  are  under  investigation. 

In  the  past  there  has  been  Cooperation  between  the  State  Geo- 
logical Survey  and  the  State  Water  Survey  in  the  collection  and 
analysis  of  representative  ground  waters  of  the  State,  the  results  of 
which  were  incorporated  in  a  volurae  on  the  composition  of  Illinois 
waters.  In  this  study  the  engineering  experiment  Station  of  the  Uni- 
versity of  Illinois  and  the  United  States  Geological  Survey  also 
participated. 

There  has  also  been  Cooperation  with  the  State  highway  engineer 
in  the  study  of  road  materials  and  the  selection  of  sites  for  State 
quarries.  Doubtless  work  of  this  nature  will  be  resumed  from  time 
to  time,  as  apprgpriations  permit.  Cooperation  with  the  new  depart- 
ment of  mining  at  the  University  of  Illinois,  in  a  study  of  coal 
mining  in  Illinois,  is  in  contemplation. 

INDIANA. 

HISTOBICAL  SKETCH.« 

The  Department  of  (ieology  and  Natural  Resources  of  Indiana  was  evolved 
from  perbaps  three  antecedent  State  bureaus.  The  first  of  these  was  the 
State  Board  of  Agrlculture,  which  had  to  do  almost  entirely  with  the  science 
and  art  of  agricnlture  as  carried  on  in  the  State.  The  worli  at  this  time,  niore 
than  60  years  ago,  was  done  by  reports  on  agricultural  conditions  from  Indi- 
vidual  countles  and  by  addresses  by  prominent  educators  or  those  well  versed 
in  the  science  of  agricnlture.  Later  the  Board  of  Agricultnre  was  enlarged 
by  the  addition  of  a  Bureau  of  Statistlcs.  Hence,  in  nddition  to  agricultural 
research,  statlstics  on  agricnlture,  manufacturing,  scliools,  and  business  were 
corapiled  and  included  in  the  annual  report  of  the  Bureau  of  Agricnlture  and 
Statlstics.  Still  later,  partial  geologlc  surveys  had  been  made  that  attracted 
tlie  attention  of  theofficialsof  the  State,  and  the  Department  of  Geological  Sur- 
vey was  added  to  the  Bureau  of  Agricnlture  and  Statlstics.  As  populatlon  in- 
creased  and  worl«  of  these  various  branches  increased,  the  necesslty  of  a  sep- 
arate department  of  geology  and  natural  resourees  bt»came  imperative,  and  in 
accordance  with  this  demand  the  general  assembly  of  1881  enacted  a  law 
establishing  the  Department  of  Geology  and  Natural  History  for  the  State  of 
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Indiana.  Tbe  puri)ose  of  tbis  bureau  was  to  continue  tbe  geologlc  and  soleu- 
tlflc  survey  of  tbe  State,  to  dlscover  and  develop  tbe  State's  natural  resources, 
and  to  disseminate  sucb  Information  among  tbe  people.  Under  tbe  law  of  18S1 
tbe  governor  appointed  a  competeut  and  siiitable  person  to  be  State  geologist, 
wltb  tbe  i)ower  to  call  to  bis  assistance  sucb  belp  as  bo  deemed  necessary,  but 
be  was  limited  in  tbe  exi>enditure  of  money  for  tbis  belp  to  tbe  amount  autbor- 
ized  by  tbe  geueral  assembly.  Tbe  geologist's  term  of  oHice  was  four  years, 
and  be  migbt  be  removed  by  tbe  governor  for  cause.  II is  compensatio!!  was 
$1,800  per  year.  Tbe  geologlcal  deimrtment  was  establisbed  in  tbe  State  bouse 
in  Indianapolis,  and  tbe  care  of  tbe  State  museuin  was  a  i>art  of  tbe  geologist *8 
duty.  He  was  required  to  make  an  annual  report  to  tbe  governor  concerning 
bis  labors  and  discoveries,  and  all  scientiflc  Information  w^as  to  be  complled  in 
tbe  form  of  an  annual  report,  of  wbicb  5,000  copies  were  to  be  issued.  An 
appropriation  of  $5.000  annually  was  made,  from  wbicb  tbe  salaryof  tbe  geolo- 
gist and  bis  asslstants  and  all  expenses  of  tbe  Deimrtment  were  to  be  paid,  and 
any  unexpended  balance  sbould  be  retumed  to  tbe  State  treasury.  Tbe  work 
of  tbe  Board  of  Agriculture  was  carried  on  as  a  separate  brancb  of  tbe  State 
admlnistration,  and  a  Bureau  of  Statistics  was  establisbed  as  a  separate  brauch 
also,  witb  enlarged  powers  and  duties. 

PBESENT  SITBVEY. 

LEGAL   DESIGNATION    AND   D.\TE   OF  ORGANIZATION. 

The  present  Organization  is  known  as  the  Department  of  Geology 
and  Natural  Resources;  it  was  organized  in  1881.  A  later  law, 
enacted  in  1907,  changed  the  State  geologist's  salary  to  $3,000. 

ORGANIZATION. 

The  governing  board  and  the  executive  officer  are  the  State 
geologist,  who  is  elected  by  the  people  for  a  term  of  four  years,  at  a 
salary  of  $3,000  a  year  and  traveling  expenses.  His  entire  time  is 
devoted  to  the  duties  of  the  Department  of  Geology  and  Natural 
Resources.  The  present  incumbent  is  Edward  Barrett,  who  was 
elected  November  8,  1910,  and  entered  upon  his  term  of  office  January 
1,  1911. 

The  subordinates  include  one  stenographer,  one  custodian,  two 
chemists,  two  hydrographic  engineers,  and  six  field  assistants  on  the 
soil  survey.  The  stenographer  and  custodian  are  employed  by  the 
year;  the  term  of  Service  of  field  assistants  is  indefinite.  All  are 
appointed  by  the  State  geologist.  The  salaries  ränge  from  $60  to 
$100  a  month. 

In  hydrographic  and  soil  surveys  College  professors  and  students 
are  employed. 

APPROPRIATION  S. 

Appropriations  are  made  by  the  State  legislature  biennially.  T'!^n- 
expended  balances  are  returned  to  the  State  treasury  ininiediately 
after  the  close  of  the  fiscal  year,  September  30.    The  annual  appro- 
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priation  for  office  expenses  and  pay  of  field  assistants  is  $3,800,  dis- 
bursed  as  f oUows : 

Per  Cent. 
Administrative  work 30 

Field  assistants 60 

Office  supplies 10 

PUBLICATIONS. 

The  publications  consist  of  a  series  pf  annual  reports  which  vary 
in  size  from  500  to  1,000  pages.  The  size  of  the  editions  is  5,000 
copies.  The  reports  are  sent  out  by  mail  and  express,  free  of  cost 
to  the  recipient. 

The  annual  cost  of  printing  reports  is  from  $3,000  to  $4,000,  which 
comes  from  the  general  fund.  The  State  geologist  has  füll  control 
of  the  printing  of  maps,  repoi:ts,  and  illustrations  and  of  the  distri- 
bution  of  reports.  Eeports  are  sent  to  Colleges,  libraries,  schools,  and 
educators,  to  county  auditors  for  distribution,  and  incidentally  to 
persons  who  make  application  for  copies. 

PRESENT   LINES   OF  WORK. 

The  Department  is  at  present  engaged  in  a  hydrographic  survey 
of  rivers  and  a  soil  survey  of  the  State  by  counties.  Cooperation 
with  other  organizations  is  not  maintained. 

IOWA. 

PBEVIOUS  SUBVEYS. 

The  first  geologic  work  in  Iowa  \va.s  that  of  Dr.  David  Dale  Owen, 
who  in  the  autumn  of  1839  surveyed  parts  of  Iowa,  Wisconsin,  and 
Illinois,  under  the  direction  of  the  United  States  Land  Office,  in 
accordance  with  congressional  instructions.  It  was  intended  pri- 
marily  to  determine  the  value  of  the  mineral  (lead-bearing)  lands 
centering  about  Dubuque,  Platteville,  and  (lalena.  Ilowever,  the 
actual  accomplishment  was  considerably  broader  than  this,  as  Owen 
attacked  problems  relating  to  the  stratigraphy  and  paleontology  of 
the  district  as  well  as  those  of  a  purely  economic  nature.  For 
skillful  Organization  and  rapidity  and  thoroii^hness  of  execution 
this  survey  has  probably  never  been  excelled,  when  all  the  limitations 
are  considered. 

In  1847  the  United  States  Treasury  Department  sent  Dr.  Owen 
into  the  Mississippi  Valley,  to  make  a  reconnoissance  of  the  Chip- 
pewa  land  district,  lying  chiefly  in  Wisconsin  but  including  also  that 
part  of  northeastern  Iowa  lying  nortli  of  the  area  already  surveyed 
by  Owen,  as  well  as  a  portion  of  southeastern  Minnesota.     Dr.  Oweu's 
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time  was  again  limited,  only  the  siimmer  and  autumn  of  1847  being 
devoted  to  field  work.  Like  his  previoiis  siirvey,  this  survey  also 
shows  his  niarvelous  ability  for  accomplishing  a  great  amount  of 
work  in  a  brief  space  of  time. 

He  devoted  considerable  attention  to  the  lead  deposits  and  their 
associated  rocks  and  also  made  extended  studies  of  the  geologic 
formations  of  the  territory. 

The  results  of  these  two  surveys  were  published  as  eongressional 
documents,  in  single  octavo  volumes,  each  accompanied  by  a  map 
and  by  colored  sections  and  plates. 

On  the  completion  of  these  preliminary  surveys  Owen  was  in- 
structed  to  make  a  survey  of  the  Northwest  Territory.  This  time 
his  work  covered  the  States  of  Wisconsin,  Iowa,  and  parts  of  Min- 
nesota and  included  some  studies  of  vertebrate  fossils  froni  the  bad- 
lands  of  Nebraska.  The  manuscript  of  his  final  report  was  sub- 
mitted  in  1851  and  published  in  1852.  It  consisted  of  a  large  quarto 
volume,  with  15  plates  of  fossils,  19  geologic  sections,  and  a  geologic 
map.  As  with  his  previous  investigations  his  commission  terminated 
with  the  Submission  of  his  report. 

The  illustrations  for  all  of  Owen's  reports  were  largely  reproduced 
from  his  own  drawings,  and  for  accuracy  of  detail  and  beauty  of  exe- 
cution  these  have  rarely  been  equaled. 

The  next  geologic  work  in  Iowa  was  initiated  by  the  State  itself, 
when  in  1855  it  authorized  the  Organization  of  a  State  Geological 
Survey.  James  Hall  was  appointed  State  geologist.  He  carried  on 
the  work  from  1855  to  1858  and  published  a  report  in  one  volume 
bound  in  two  parts.  The  first  part  dealt  with  the  physiography  and 
geology  of  the  eastern  part  of  the  State,  and  the  second  part  treated 
the  paleontology  of  the  same  district.  Previous  to  the  completion 
of  this  report  Hall  published,  at  the  end  of  the  j^ear  1856,  a  small 
report  of  progress.  In  this  survey  Hall  was  assisted  by  J.  D.  Whit- 
ney, A.  H.  Worthen,  B.  F.  Meek,  and  R.  P.  Whitfield,  men  who  later 
became  widely  known  for  their  contributions  to  geologic  knowledge. 
The  Organization  was  discontinued  by  legislative  enactment  in  1859. 

In  1866  the  legislature  passed  "An  act  providing  for  the  completion 
of  the  geological  survey  of  the  State  of  Iowa,*'  and  appointed  Charles 
A.  White  State  geologist  for  a  term  of  two  years.  Dr.  White  spent 
the  years  of  1866  and  1867  mainly  in  an  examination  of  the  southern 
and  southwestern  parts  of  Iowa  and  in  a  study  of  the  coal  fields  of 
the  State.  At  the  close  of  1867  the  first  and  second  annual  reports 
were  submitted,  together  with  a  number  of  populär  letters  which 
had  been  written  for  the  newspapers.  The  next  general  assembly, 
in  1868,  required  the  survey  to  be  completed  by  January  1,  1870. 
Under  this  act  a  survey  of  the  northwestern  part  of  the  State  was 
made,  and  a  report  was  prepared  and  presented  to  the  general  as- 
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sembly  in  1870.  This  report  dealt  with  the  physical  geography,  sur- 
face  geology,  and  general  geology  of  the  region,  the  method  of  treat- 
nient  being  a  detailed  discussion  by  counties;  also  with  the  min- 
eralogy,  lithology,  and  chemistry  of  the  economic  products  of  the 
State.  The  report  was  ordered  printed  in  two  royal  octavo  volumes. 
As  no  Provision  was  made  for  the  continuance  of  the  work  the  sur- 
vev  ceased  to  exist.  Dr.  White's  assistants  were  T.  S.  Parvin,  O.  H. 
St.  John,  and  Kush  Emery. 

FBESENT  SUBVEY. 
LEGAL   DESIGNATION   AND   DATE  OF  ORGANIZATION. 

The  present  Organization  is  entitled  the  Iowa  Geological  Survey; 
it  was  organized  in  1892. 

SÜMMARY   OF   LA  WS. 

The  Survey  is  under  the  direction  of  the  geological  board,  con- 
sisting  of  the  governor,  the  State  auditor,  and  the  presidents  of  the 
State  University,  the  Agricultural  College,  and  the  Iowa  Academy 
of  Sciences.  The  board  appoints  the  State  geologist  and  his  assist- 
ants. The  State  geologist  is  directed  to  make  a  complete  survey  of 
the  natural  resources  of  the  State  in  all  their  economic  and  scientific 
aspects.  He  is  to  prepare  detailed  maps  and  reports  of  counties  and 
districts  as  fast  as  their  survey  is  completed,  and  the  results  of  any 
special  investigations  may  be  published  whenever  the  Information 
obtained  Warrants  it.  He  is  to  cooperate  with  the  United  States 
Geological  Survey  and  with  adjoining  State  surveys  in  the  making  of 
topographic  maps  and  in  the  study  of  the  geologic  problems  of  the 
State.  He  is  to  present  to  the  board  before  the  Ist  of  January  of  each 
year  a  report  of  the  work  of  the  preceding  year,  together  with  such 
minor  reports  and  papers  as  may  be  considered  desirable  for  publi- 
cation. 

The  annual  reports,  together  with  such  other  special  reports  as 
may  b«  ordered  printed,  are  published  by  the  State,  but  the  distribu- 
tion  of  the  entire  edition  is  left  to  the  State  geologist. 

The  expenses  of  the  board  and  of  the  members  of  the  Survey  staff 
are  paid  from  the  Survey  appropriation,  which  is  $8,000  annually. 
Postage,  stationery,  and  office  expenses  are  paid  by  the  State  out  of 
funds  set  apart  for  that  purpose,  as  are  also  the  cost  of  printing, 
binding,  and  distributing  the  reports  of  the  Survey. 

ORGANIZATION. 

The  Survey  is  under  the  control  of  the  geological  board.  The  five 
members  of  this  board  serve  ex  officio,  and  their  terms  of  office  are 
dependent  on  the  length  of  term  of  the  positions  by  virtue  of  which 
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they  become  members  of  the  board.  They  receive  no  compensation 
for  their  Services  but  are  reimbursed  for  actual  expenses  incurred  in 
attending  the  meetings  of  the  board. 

The  title  of  the  executive  office^  is  State  geologist.  He  is  appointed 
by  the  geological  board  and  holds  office  at  its  pleasure.  The  present 
incumbent  is  Samuel  Calvin.  He  was  appointed  at  the  time  of  the 
Organization  of  the  Survey,  in  1892,  and  served  until  July  1,  1904. 
He  was  reappointed  in  April,  1906,  and  has  held  the  position  until 
the  present  time.  Dr.  Calvin  is  at  the  head  of  the  department  of 
geology  at  the  State  University  of  Iowa.  He  devotes  one-third  of 
bis  time  to  Survey  work.  The  compensation  of  the  State  geologist 
is  fixed  by  the  geological  board  and  is  at  present  $900  per  annum. 

The  Survey  employs  two  clerical  assistants,  both  chosen  by  the 
State  geologist.  One  is  stationed  in  the  office  at  Des  Moines  and  is 
secretary  to  the  geological  board ;  the  other  is  a  temporary  assistant 
and  is  chosen  from  the  student  body  of  the  State  University.  Both 
serve  at  the  pleasure  of  the  State  geologist.  The  salary  of  the 
secretary  to  the  board  is  $1,100  per  annum.  This  is  paid  by  the 
State,  from  the  clerk  fund,  and  does  not  come  out  of  the  Survey's 
appropriation.    The  temporary  clerk  receives  $10  a  month. 

The  geologic  assistants  include  an  assistant  State  geologist  and 
from  8  to  10  special  assistants.  The  latter  are  College  instructors 
or  advanced  College  students.  The  assistants  are  appointed  by  the 
geological  board,  on  the  recommendation  of  the  State  geologist,  and 
serve  at  the  discretion  of  the  board.  For  surveying  a  county  and 
preparing  a  report  an  assistant  receives  $150;  for  work  of  other 
classes  a  monthly  salary  is  paid,  ranging  from  $60  to  $100.  The 
assistant  State  geologist  is  located  at  Des  Moines.  His  salary  is 
fixed  by  the  geological  board  at  $1,500  per  annum. 

APPROPRIATIONS. 

The  appropriations  of  the  Survey  are  continuing.  They  hold  over 
from  year  to  year  without  specific  legislative  action.  They  are  not 
contingent  on  Cooperation  with  the  United  States  Geological  Survey 
or  other  State  surveys,  although  the  amount  of  the  appropriation 
was  increased  in  order  to  permit  such  Cooperation. 

Unexpended  balances  revert  to  the  State  treasury  at  the  close  of 
the  fiscal  year. 

The  annual  appropriation  is  $8,000.  The  objects,  so  far  as  speci- 
fied  by  law,  are  a  survey  of  the  natural  resources  of  the  State,  in 
all  their  economic  and  scientific  aspects,  also  Cooperation  with  the 
Federal  and  other  State  surveys  in  the  making  of  topographic  maps 
and  the  study  of  geologic  problems  common  to  the  States.  The 
^amount  which  may  be  spent  in  cooperative  work  is  not  fixed  by  law, 
but  by  the  rule  of  the  geological  board  the  annual  expenditures  for 
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topographic  work  in  Cooperation  with  the  United  States  Geological 
Survey  has  been  fixed  at  $1JÖ0  per  annum. 

During  the  fiscal  year  1909  to  1910  the  Survey  expenses  were 
divided  about  as  f ollows : 

Per  Cent. 

Administrative  work 21. 45 

Topographic  work 21.85 

Geologie  work 42.00 

Statistical  work _• 1.25 

Cbemical  work 2. 70 

Underground  waters. 5.00 

Stream  flow,  e£c 4.20 

Testing  road  materlal,  etc 1.00 

PUBLICATION8. 

The  publications  of  the  Survey  comprise  annual  reports,  supple- 
mentary  reports,  bulletins,  and  maps.  Of  the  annual  reports  17 
have  been  issued  and  the  eighteenth  is  in  press.  The  edition  is  limi- 
ted by  Statute  to  3,000  copies,  2,200  of  which  are  bound  in  cloth,  300 
in  paper,  and  the  remaining  500  are  broken  into  the  separate  papers. 
Three  supplementary  reports  have  been  issued,  also  in  editions  of 
3,000  copies.  Three  bulletins  have  been  published,  but  there  is  no 
limit  set  by  law  to  the  size  of  the  edition.  Of  Bulletin  1,  3,000  copies 
were  printed;  of  Bulletin  2,  5,000  copies;  and  pf  Bulletin  3,  1,000 
(iopies.  In  addition  to  the  maps  which  are  bound  in  the  reports,  one 
large  wall  map  of  Iowa,  scale  8  miles  to  the  inch,  has  been  published, 
the  edition  being  5,000  copies. 

The  publications  are  usually  distributed  free  to  Citizens  of  the 
State.  When  copies  are  sold  the  actual  cost  of  publication  is  charged. 
Transportation  charges  are  usually  asked  of  persons  outside  the  State. 
The  income  from  these  sources,  however,  is  not  large.  In  1909  it 
amounted  to  $29 ;  in  1910  to  about  $65.  All  f  unds  received  are  turned 
into  the  State  treasury. 

The  cost  of  publication  of  the  last  five  annual  reports,  including 
printing,  binding,  maps,  and  engravings,  has  varied  from  $1,492  to 
$4,062,  the  average  being  $2,927.  The  cost  is  paid  by  the  State,  out 
of  funds  set  aside  for  that  purpose. 

The  reports  of  the  Survey,  as  well  as  of  all  other  departments  of 
the  State,  are  printed  by  the  State  printer  and  bound  by  the  State 
binden  The  style  of  the  report  was  determined  by  the  Survey  at 
the  time  of  its  Organization  and  has  been  kept  uniform  ever  since. 
There  is  no  restriction  as  to  the  number  of  pages  in  the  reports. 
Paper  is  chosen  by  the  executive  Council  of  the  State.  The  Survey 
is  given  a  better  quality  of  paper  than  most  of  the  State  depart- 
ments, in  Order  that  the  half  tone  illustrations  may  be  printed  in  the 
body  of  the  text. 
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The  illustrations  are  selected  by  the  Survey,  but  are  subject  to  the 
approval  of  the  executive  Council.  The  zinc  plates  and  halftones 
used  are  made  by  a  firm  which  has  a  contract  with  the  State  for  all 
such  work.  All  illustrations,  except  lithographed  work,  whether  in  the 
body  of  the  text  or  separate,  are  printed  by  the  State  printer.  There 
is  no  restriction  upon  the  contents  of  the  reports,  except  that  they 
must  be  approved  by  the  govemor. 

Lithographed  maps  are  made  under  contract.  Specifications  are 
drawn  by  the  Survey  and  the  contract  is  awarded  by  the  executive 
Council. 

The  law  gives  the  State  geologist  füll  control  over  the  distribution 
of  the  reports.  There  is  a  rule  of  the  geological  board,  however,  that 
when  the  number  of  copies  of  a  report  has  been  reduced  to  300  a  pric« 
shall  be  charged  for  all  future  copies  sent  out.  The  executive  Council 
also  holds  in  reserve  100  copies  of  each  report  and  this  number  can 
not  be  drawn  upon  except  by  permission  of  the  Council. 

The  mailing  list  comprises  geologists  and  persons  interested  in 
geology,  both  in  Iowa  and  in  other  States,  as  well  as  in  many  foreign 
countries ;  most  of  the  State  geological  surveys  and  many  other  lead- 
ing  scientific  organizations  of  the  United  States  and  foreign  coun- 
tries; the  public  schools  and  public  libraries  of  Iowa;  numerous  pub- 
lic libraries  outside  the  State ;  and  the  schools  and  other  institutions 
controUed  directly  by  the  State,  as  well  as  those  under  private  or 
denominational  management.  In  addition  copies  are  sent  to  the 
various  officers  and  departments  of  the  State  govemment.  The  list 
is  kept  alive  by  the  requests  of  interested  persons  and  organizations 
to  be  included,  by  supervision  of  the  State  geologist,  and  by  requests 
from  this  Survey  for  exchanges. 

PRESENT    LINES   OF   WORK. 

Independent  investigations, — The  Survey  is  carrying  on  several 
lines  of  work,  which  may  be  specified  as  follows:  (a)  Study  of  the 
areal  geology  of  the  State  by  counties.  The  State  geologist  is  also 
preparing  a  report  covering  the  areal  geology  of  the  State  as  a  whole, 
and  the  assistant  State  geologist  is  preparing  a  similar  report  on  the 
physiography  of  the  State.  (6)  Investigation  of  the  economic  geol- 
ogy of  the  State  by  subjects.  At  present  work  is  being  prosecuted 
on  road  materials,  concrete  materials,  and  water  powers  of  the  State. 
{c)  Investigation  of  Underground  water  resources  and  coUection  of 
well  data,  {d)  Study  of  special  problems,  including,  at  present,  the 
loess  deposits  of  Iowa  and  neighboring  States  and  the  distribution 
of  the  drift  sheets  of  the  State. 

Cooperation  with  the  United  SUites  Geological  Survey. — ^The  State 
Survey  is  cooperating  with  the  Federal  Survey  in  topographic  map- 
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ping  and  in  the  coUection  of  mineral  statistics.  In  the  topographic 
mapping  the  State  and  Federal  surveys  allot  equal  sums  for  the 
work.  The  Federal  Survey  pays  the  salaries  of  permanent  field 
employees,  and  the  State  Survey  pays  all  field  expenses  and  salaries 
of  temporary  employees.  Thus  far  three  quadrangles  have  been 
mapped  and  work  on  a  fourth  will  be  begun  during  the  present 
season.  All  mapping  is  on  the  scale  of  1 :  62,500.  In  the  coUection 
of  mineral  statistics,  blanks  are  sent  to  producers  by  the  Federal  Sur- 
vey and  the  State  Survey  looks  after  delinquents.  Duplicate  copies 
of  the  individual  reports  are  sent  to  the  State  Survey,  and  the  data 
are  compiled  and  the  results  published  as  a  part  of  its  annual  report. 

KANSAS. 

FBEVIOUS  SUBVETS. 
FIRST   OEOLOGICAL   SURVEY. 

The  first  Stat«  Geological  Survey  of  Kansas  was  authorized  by 
an  act  of  the  State  legislature  in  1864.  Section  1  of  the  aet  pro- 
vided  that  the  governor,  with  the  consent  of  the  Senate,  should  ap- 
point  a  State  geologist,  whose  term  of  office  should  begin  on  March 
1,  1864,  and  end  March  1,  1865.  Section  2  provided  that  the  State 
geologist  should  equip  a  proper  laboratory,  should  procure  necessary 
assistants,  and  should  proceed  to  classify  the  rocks  and  soils  of  each 
county  in  the  State;  that  he  should  visit  and  analyze  the  salt  Springs 
already  discovered,  and  use  due  diligence  in  discovering  others;  and 
that  he  should  investigate  the  coal  formations  and  other  mineral 
deposits  of  the  State  by  the  various  appliancos  known  to  the  science 
of  geology  and  mineralogy.  It  further  provided  that  he  should 
immediately  report  any  discoveries  of  valuable  deposits  or  other 
materials  of  importance  to  the  State,  and  that  he  should  prepare 
and  deposit  with  the  State  librarian  a  cabinot  of  correctiy  labeled 
geologic  specimens  illustrating  the  geology  of  the  State.  Section  3 
provided  that  during  the  inonth  of  November,  1864,  the  State  geol- 
ogist should  deliver  to  the  governor  Ins  annual  report,  which  should 
contain  a  complete  exposition  of  the  work  accomplished.  Section  4 
provided  that  the  State  auditor  should  draw  State  Warrants  for  the 
expenses  of  the  Survey  in  such  sums  as  in  his  opinion  were  neces- 
sary,  not,  however,  to  exceed  $3,500  during  the  year.  Section  5  pro- 
vided that  the  State  geologist  should  execute  a  bond  to  the  State  in 
the  sum  of  $5,000,  guaranteeing  the  faithful  and  proper  Performance 
of  the  duties  of  the  office,  and  that  he  should  take  the  ordinary  oath 
of  office.  Section  6  provided  that  the  governor  should  have  power  to 
remove  the  State  geologist  for  incapacity  or  neglect  of  duty  and  to 
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fiU  any  and  all  vacancies  that  might  occur  by  death  or  otherwise- 
Section  7  provided  thatthis  act  should  be  in  force  from  and  after  its 
proper  publication  in  the  State  paper.  The  act  was  approved  by 
Governor  Thomas  Carney  on  February  10, 1864. 

Under  the  foregoing  act  the  governor  appointed  Prof.  B.  F.  Mudge 
State  geologist,  Maj.  Frederick  Ilawn  assistant  geologist,  Prof. 
G.  C.  Swallow  paleontologist,  Tiffin  Sink  chemist  and  meteorologist, 
and  C.  A.  Logan  botanist. 

The  first  annual  report  of  the  Survey  appeared  in  1866  and  con- 
sisted  of  a  pamphlet  of  56  pages. 

SECOND  GBOLOGICAL  SURVEY. 

In  1865  the  legislature  passed  a  new  act  regarding  the  State  Sur- 
vey. Section  1  provided  that  the  governor,  with  the  consent  of  the 
Senate,  should  appoint  the  State  geologist,  whose  term  of  service 
should  begin  on  the  Ist  day  of  March,  1865.  No  time  limit  was 
added  to  this  appointment.  Section  2  provided  that  $7.500  should 
be  appropriated  for  the  prosecution  of  the  work  during  that  year. 
Section  3  provided  for  the  manner  of  payment  by  the  State  auditor, 
and  section  4  provided  that  the  act  should  take  effect  and  be  in  force 
from  the  date  of  proper  publication.  This  act  was  approved  by 
Governor  S.  J.  Crawford  on  February  11^  1865.  Under  it  the 
governor  jippointed  Prof.  G.  C.  Swallow  State  geologist,  and  all 
the  assistanfs  who  served  during  the  preceding  year  were  continued. 
Prof.  Mudge,  however,  was  not  reappointed  to  any  position  on  the 
Survey. 

The  State  geologist  of  this  Survey  submitted  a  report  consisting  of 
162  pages,  which  was  issued  in  pamphlet  form  in  1866. 

The  succeeding  legislature  failed  to  make  any  appropriation  for 
the  bureau,  so  that  the  second  Geological  Survey  continued  during 
one  year  only. 

At  different  times  between  1866  and  1893  various  Citizens  tried  to 
revive  the  State  Geological  Survey,  but  each  time  without  success. 
During  that  interval  a  bill  was  introduced  for  this  purpose  at  almost 
every  session  of  the  legislature,  showing  that  a  very  considerable 
interest  in  the  matter  was  kept  alive  througliout  tlie  State 

FBESENT  SUBVET. 
LEGAL  DESIGNATION   AND   DATE  OF  ORGANIZATION. 

rhe  present  Survey  is  known  as  the  State  Geological  Survey  of 
Kansas;  it  was  organized  in  1895,  under  the  law  of  1889,  which  was 
amended  in  1907. 
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SUMM  AR  Y  OF  LA  WS. 

The  State  legislature  which  met  in  1889  in  a  measure  remodeled 
the  laws  governing  the  State  University,  and  specified  that  one  of  the 
functions  of  the  university  was  to  organize  and  conduct  a  State  Geo- 
logical  Survey.  Preliminary  work  on  the  Survey  was  begun  in  1898 
by  Profs.  Erasmus  Haworth  and  S.  W.  Williston  and  their  advanced 
studeiits.  By  1895  siifficient  progress  had  been  made  to  Warrant  the 
regents  in  formally  organizing  a  State  Geological  Survey,  which  they 
did  in  aceordance  with  the  law  of  1889  alreadv  mentioned. 

The  work  of  the  Survey  was  for  a  number  of  years  continued 
under  the  nanie,  University  Geological  Survey  of  Kansas.  At  every 
Session  of  the  legislature  a  direct  appropriation  was  made  for  it  by  a 
bill  independent  of  the  general  university  appropriation  bill. 

To  meet  the  objection  of  certain  members  of  the  legislature  that 
the  Survey  was  not  established  on  a  substantial  legislative  act,  the 
legislature  of  1907  passed  a  special  act  (chapter  395)  providing  for 
the  permanent  continuance  of  the  Survey,  for  the  officers  of  the 
same«  and  for  the  printing  of  its  reports.  Section  2  of  this  bill  pro- 
vides  that  the  chancellor  of  the  University  of  Kansas  shall  be  ex 
officio  director  of  the  Survey  and  that  the  immediate  work  of  the 
Survey  shall  be  directed  by  the  State  geologist,  who  shall  be  ap- 
pointed  by  the  chancellor  of  the  university  and  shall  be  a  member  of 
the  department  of  geology  of  that  institution.  It  also  provides  that 
he  shall  prepare  and  submit  to  the  chancellor  for  publication  all 
reports  of  the  Survey.  Section  3  provides  that  the  State  geologist 
shall  prepare  for  publication  and  submit  to  the  chancellor  from  time 
to  time  such  reports  on  the  geology  of  the  State  as  he  and  the  chan- 
cellor may  consider  advisable.  Section  4  provides  that  the  State 
printing  board  shall  have  printed  5,000  copies  of  each  of  the  reports 
provided  for  in  section  3  and  makes  further  provision  for  the  dis- 
tribution  of  the  reports.  This  act  was  approved  March  9,  1907,  and 
was  officially  published  and  became  a  law  March  14,  1907. 

ORGANIZATION. 

The  form  of  Organization  is  outlined  under  the  foregoing  "  Suni- 
mary  of  laws."  The  compensation  of  officers  and  other  employees  is 
not  mentioned  in  the  law,  all  matters  of  that  nature  being  left  to  the 
board  of  regents. 

The  chancellor  of  the  University  of  Kansas  is  ex  officio  director  of 
the  Survey.  The  present  chancellor  is  Frank  Strong.  Erasmus 
Haworth,  at  the  head  of  the  geological  department  of  the  university, 
is  State  geologist.  He  devotes  about  half  of  his  time  to  the  work  of 
the  Survey  and  the  remainder  to  his  university  duties. 
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The  clerical  work  of  the  Survey  is  performed  by  the  regulär 
clerical  force  of  the  university,  except  the  Stenographie  assistanco, 
which  is  rendered  by  a  special  stenographer. 

The  number  of  geologic  assistants  varies  from  four  to  twelve. 
They  usually  are  advanced  students  of  the  university ;  most  of  them 
work  without  other-  compensation  than  their  field  expenses  and  the 
credits  which  are  given  them  toward  degrees  in  the  university.  The 
chemical  work  is  done  in  part  by  the  chemical  department  of  the 
university  and  in  part  by  a  special  chemist  employed  for  special 
purposes. 

The  Survey  has  done  no  topographic  work.  During  the  summers 
of  1895  and  1896  the  entire  force  of  the  Survey  was  employed  in 
investigating  ground-water  conditions  in  the  western  part  of  the 
State.     Since  then  it  has  given  little  attention  to  the  water  resources. 

APPROPRIATIONS. 

Appropriations  for  the  Survey  were  made  by  special  acts  of  the 
legislature  until  after  the  passage  of  the  act  of  1907.  Since  the  pas- 
sage  of  that  act  the  appropriations  have  been  included  in  the  general 
university  budget.  They  are  biennial  in  duration,  as  the  State  Con- 
stitution prohibits  the  legislature  from  making  continuous  appro- 
priations.    Unexpended  balances  lapse  into  the  State  treasury  July  1 

of  each  year. 

The  annual  appropriations  for  actual  expenses  in  the  field  and 
laboratory  and  for  the  Services  of  a  stenographer  have  varied  from 
$1,500  to  $:^,000  annually.  All  other  clerical  work,  all  printing,  all 
Office  accommodations,  power,  light,  heat,  stationery,  library  facili- 
ties,  etc.,  are  provided  by  the  university. 

The  annual  appropriation  is  not  divided  into  several  parts.  It  is 
the  practice  of  the  Survey  to  undertake  a  definite  piece  of  work  and 
devote  practically  all  appropriations  to  it  until  it  is  completed. 

PUBLICATIONS. 

The  publications  of  the  Survey  comprise  nine  volumes,  averaging 
about  500  pages  each.  Five  of  these  are  dovoted  to  economic  geology. 
Of  the  other  four,  one  relates  to  the  general  stratigraphy  of  eastern 
Kansas,  one  to  the  general  geology  of  western  Kansas,  and  two  to  the 
Cretaceous  and  Carboniferous  paleontology  of  the  State. 

The  size  of  the  edition  is  usually  5,000  copies.     The  volumes  are 

bound  in  cloth. 

From  1897  to  1903,  inclusive,  the  Survey  also  issued  a  series  of 
Pamphlets  on  the  mineral  resources  of  Kansas. 

The  average  annual  cost  of  printing  probably  approxinuites  $2,500 

a  year. 
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All  printing  must  be  done  under  the  direction  of  the  State  printer, 
who  may,  if  he  desires,  order  any  part  of  it  done  at  other  printing 
Offices. 

By  law  750  copies  of  each  report  are  delivered  to  the  State  legis- 
lators,  60  copies  are  delivered  to  the  State  Historical  Society,  and 
other  copies  are  used  in  a  world-wide  exchange  of  publications.  The 
Citizens  of  the  State  are  supplied  with  reports  as  long  as  they  last, 
on  the  payment  of  postage. 

The  only  mailing  list  that  is  kept  is  the  exchange  list« 

FRESENT  LINES  OF  WORK. 

Independent  surveys, — ^The  Survey  is  at  present  directing  its 
energies  to  a  study  of  the  clays  of  the  State.  The  investigation  pre- 
ceding  this  was  on  coal-mine  explosions,  the  report  of  which  is  nearly 
ready  for  the  printer. 

Cooperation  with  United  States  Geological  Survey. — Cooperation 
with  the  Federal  Survey  is  carried  on  in  the  collection  of  statistics  of 
mineral  production. 

Other  cooperative  work, — Becently  Cooperation  to  a  small  extent 
has  been  had  with  two  outside  organizations  in  a  study  of  Permian 
paleontology. 

MAINE. 

PBEVIOUS   SUBVEYS. 

By  act  of  the  State  legislature  dated  March  28,  1836,  a  geologic 
survey  of  the  State  of  Maine  was  authorized.  Charles  T.  Jackson 
was  appointed  State  geologist.  The  investigation  was  continued 
during  the  following  three  years.  The  published  results,  considering 
the  difficulties  of  transportation  at  that  time  and  the  nonexistence  of 
accurate  maps,  are  interesting.  They  include  three  annual  reports, 
entitled  "Geology  of  the  State  of  Maine,"  and  dated  1837,  1838,  and 
1839;  a  report  entitled  "Report  of  an  exploration  and  survey  of  the 
territory  on  the  Aroostook  River;  "  and  a  report  entitled  "  Second 
annual  report  of  the  geology  of  the  public  lands  belonging  to  the  two 
States  of  Maine  and  Massachusetts." 

In  1861  and  1862  a  detailed  survey  and  report  of  the  natural  his- 
tory  and  geology  of  the  State  was  niade  by  C.  H.  Hitchcock,  geolo- 
gist, and  Ezekiel  Holmes,  naturalist.  Reports  on  the  zoology  and 
botany  of  the  State  were  included,  but  the  most  interesting  and  de- 
tailed reports  treated  of  the  geologic  resources. 

In  1867  a  hydrographic  survey  of  the  State  was  authorized  by  the 
legislature,  the  work  being  intrusted  to  Walter  Wells.  His  report  on 
the  water  resources  of  the  State  and  the  location  of  water-power 
Sites  is  conäidered  an  authority  even  to  the  present  day.    A  large  por- 
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tion  of  the  report  consists  of  the  description,  by  towns,  of  developcd 
water  powers  and  undeveloped  power  possibilities.  The  fact  that 
there  are  more  than  1,500  lakes  in  Maine,  or  1  lake  to  each  20  Square 
miles  of  territory,  will  give  an  idea  of  the  niagnitude  of  hydrographic 
surveys  in  the  State. 

PBESENT  SXTBVEYS. 
TITLES  AND  DATES  OF  ORGANIZATION. 

At  the  present  time  there  are  two  organizations  in  the  State  work- 
ing  along  geologic  and  hydrographic  lines.  They  are  known  as  the 
Maine  State  Survey  Commission  and  the  Maine  State  Water  Storage 
Conimission.  The  first  Organization  was  authorized  by  act  of  the 
State  legislature  dated  March  16, 1809.  Its  powers  were  subsequently 
amended  and  enlarged  by  an  act  approved  March  23, 1905.  The  crea- 
tion  of  the  State  Water  Storage  Commission  was  authorized  by  act 
of  the  legislature  dated  April  2,  1909. 

SUMMARY   OF   LAAVS. 

The  following  are  the  laws  creating  the  two  commissions  de- 
scribed  above: 

An  act  to  niitborize  a  topograpbic  snrvey  of  the  State  in  Cooperation  with  the 

United  States  (ieolüglcal  Survey. 

[i^ws  of  Maine,  1809,  cbap.  9i).] 

Skction  1.  Tliat  the  goveruur  be.  and  is  hereby,  antborized  to  apix)int  a 
couimisslou,  to  consist  of  tbree  Citizens  of  tbis  State,  qnalified  by  edncatiou  and 
ex|)erience  for  such  service.  to  confer  with  the  Dlrec^tor  or  the  represeutative 
of  tbe  United  States  Geologicai  Survey  and  to  accei)t  its  Cooperation  with  tbIs 
State  in  tlie  preparation  and  com])letion  of  a  contour  toi)ograpblc  snrvey  and 
map  of  tbis  State,  whicb  is  bereby  antborized  to  be  made.  Said  commission 
shall  serve  witbont  pay,  but  all  its  uecessary  expeuses  sball  be  approved  by  the 
Rovernor  and  i>aid  out  of  tbe  State  treasury.  Said  commission  shall  have 
power  to  arrange  with  tbe  Director  or  representative  of  tbe  United  States 
Geologicai  Survey  concerning  tbis  survey  and  mai),  its  S(\ale,  metliod  of  execu- 
tion,  form,  and  all  details  of  tbe  work,  in  l)eh:ilf  of  tbis  State,  and  may  aocept 
or  reject  tbe  worlc  executed  by  tbe  United  States  Geologicai  Survey.  And  it  is 
bereby  provided  that  said  map  sliall  accurately  sliow  tbe  outllnes  of  all  town- 
ships,  counties,  and  extensive  wooded  areas  in  tbis  State,  as  existing  on  tbe 
ground  at  tbe  tIme  of  tbe  execution  of  tbese  surveys:  the  location  of  all  ix)ads, 
railroads.  streams,  canals,  lakes.  and  rivers,  and  the  location  and  beight  of  all 
dams;  and  sball  show  by  contour  lines  the  elevation  and  depression  of  the  sur- 
face  of  tbe  country. 

Sec.  2.  Said  commission  may  ex|iend  for  the  proj-ecutlon  of  tbis  survey  a 
sum  equal  to  that  to  be  expended  upon  the  same  work  by  tbe  United  States 
Geologicai  Survey.  not  to  exceed  at  the  rate  of  $2;500  annually,  for  the  years 
1899  and  1900,  and  the  governor  is  herehy  antborized  to  draw  bis  Orders  on  the 
State  treasury  for  such  portions  thereof  as  may  be  requlred  from  time  to  tlme, 
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from  iDoneys  not  otkerwise  approprlated,  upou  receipt  ot  vouchers  slgned  by 
uot  lest»  tbaii  two  menibers  of  the  commission. 

Sec.  3.  For  the  purpose  of  niaking  the  sun^eys  hereiiibefore  provided  for, 
it  shall  be  lawful  for  the  persona  employed  in  making  the  same  to  enter  upon 
all  lands  within  the  boundaries  of  thls  State;  but  this  act  shall  not  be  construed 
as  anthoriziug  any  uunecessary  interference  with  private  rlghta 

Approved  March  16,  1899. 

An  act  to  ameod  an  act  authorizing  a  topographlc  survey  of  the  State. 

[Laws  of  Maine,  1906,  cbap.  144.] 

Sectiom  1.  The  commission  directed  with  the  execution  of  this  work  shall 
hereafter  be  known  as  the  State  Survey  Commission,  the  chairman  of  which 
Kball  be  the  Stute  geologist,  and  shall  include  in  its  work  the  topographlc, 
bjdrographic,  and  geologlcal  surveys  of  the  State  as  provided  by  acta  and  re* 
solves  of  preceding  legislaturea 

Sec.  2.  Said  commission  is  authorheed  to  dlstribute  without  Charge,  for  the  use 
of  public  libraries,  and  for  other  educational  purposes,  such  maps  and  reports 
relating  to  the  work  of  the  commission  as  may  become  available. 

Sec.  3.  Said  commission  shall  muke  report,  biennially,  to  the  govemor  and 
Council,  showing  work  accompllshed,  together  with  a  detailed  account  of  ex- 
penditures.  and  shall  be  authorized  to  print  and  dlstribute,  from  tlme  to  time, 
such  report  and  bulletlns  as  may  in  the  judgment  of  sald  commissioners  be 
immediately  useful  and  profitable  to  the  people  of  the  State,  the  expense  thereof 
to  be  chargeable  to,  and  paid  out  of,  the  appropriation  herein  mada 

Sec.  4.  Said  commission  shall  be  reimbursed  for  all  necessary  expenses  as 
approved  by  the  govemor  and  Council,  and,  in  additlon,  the  chairman  shall  be 
paid  an  annual  salary  of  $600  and  the  remalning  members  of  the  commission 
eacfa  1300  annoally. 

Sec.  6.  It  is  fürt  her  provided  that  there  shall  be  and  hereby  is  approprlated 
for  the  work  of  said  commission,  including  all  expenses,  the  sum  of  |10,000  for 
the  year  1906  and  a  like  sum  for  the  year  1906. 

Sec.  6.  All  acta  and  parts  of  acta  Inconsistent  herewith  are  hereby  repealed. 

Approved  March  23,  1906. 

An  act  to  create  a  State  Water  Stornge  Commission. 

[Laws  of  Maine,  1900,  cbap.  212.] 

Sectton  1.  The  govemor,  with  the  ad  vice  and  consent  of  the  Council,  is  au- 
thorized to  appoint  three  Citizens  of  the  State,  who,  together  with  the  govemor 
and  the  State  land  agent.  shall  constltute  a  commission  to  be  known  as  the 
State  Water  Storage  Commission,  of  which  the  governor  shall  be  chairman. 
\B  members  of  sald  commission  they  shall  receive  no  salarles  but  shall  be  paid 
thelr  actual  and  necessary  expenses  incurred  in  the  Performance  of  their 
dnties  and  may  employ  a  competent  engincer.  The  offlce  of  the  commission 
8hall  be  at  the  State  house  in  the  city  of  Augusta.  The  commission  may  ap- 
point a  secretary  who  shall  be  paid  a  salary  not  to  exceed  $600  per  annum, 
who  shall  work  In  conjunction  with  the  land  agent. 

Sec  2.  The  commission  shall  proceed  at  once  to  collect  Information  relat- 
ing to  the  water  powers  of  the  State,  the  flow  of  rlvers  and  thelr  drainage 
nrea,  the  locatlon,  nature  and  slze  of  the  lakes  and  ponds  In  the  State  and  thelr 
respectlve  value  and  capaclty  as  storage  reservolrs,  with  a  vlew  to  conservin^ 
and  increasing  the  capaclty  of  the  water  powers  of  the  State. 

85045*— BuU.  466—11 6 
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8ec.  3.  The  comiuission  shall,  so  far  as  iM)88!ble,  work  in  conjuDctIon  witta 
the  State  Survey  Ck>mmi88ion,  and  with  such  State  Survey  Ck>nimlssion  join 
with  the  United  States  Geological  Survey  in  maklng  a  topographic  survey  of 
the  State  in  so  far  as  it  relates  to  the  coUection  of  data  bearlng  on  the  wat^ 
ixiwers  and  water-storage  reservoirs  of  the  State.  The  State  Survey  Ck>inmis- 
tion  shall  place  at  the  diB|)osal  of  the  State  Water  Storage  Ck)mnii8sion  all 
Information,  and  copies  of  reports,  niaps,  and  plans  coUected  by  them  and  bear- 
iug  on  the  hydrography  of  the  State. 

Sec.  4.  Every  i)er8on,  firm,  or  corporatlon,  before  commenclng  the  erectlon 
of  a  dam  for  the  purix)se  of  developing  any  water  power  in  this  State,  or 
the  creation  or  Improvement  of  a  water-storage  basin  or  reservoir  for  the  pur- 
|X)8e  of  Controlling  the  waters  of  any  of  the  lakes  or  rivers  of  the  State,  shall 
flle  with  Said  commisslon  for  its  Information  and  use  copies  of  plans  for  the 
construction  of  any  such  dam  or  storage  basin  or  reservoir  and  a  Statement 
glving  the  locution,  height,  and  nature  of  the  proiK>sed  dam  and  appurtenant 
structures  and  the  estimated  power  to  be  developed  thereby,  and  in  case  a  dam 
is  to  be  constructed  solely  for  the  purpose  of  water  storage  and  not  for  the 
development  of  a  water  power  at  its  site,  plans  and  Statements  shall  be  flled 
with  the  commission  sbowing  the  exteut  of  the  land  to  be  flowed,  the  estimated 
number  of  cubic  feet  of  water  that  may  be  Ftored,  and  the  estimated  effect  uiN>n 
the  flow  of  the  stream  or  streams  to  be  affected  thereby.  Every  person,  firm, 
or  Corporation  shall,  as  soon  as  practical  after  this  act  takes  effect  flle  slmilar 
plans,  reports,  and  estlmates  in  relatlon  to  nny  dam  or  storage  basin  or  reser- 
voir then  in  process  of  construction  by  them. 

Sec.  5.  The  commission  shall  present  to  the  legislature  on  or  before  the  15th 
day  of  January,  in  the  year  of  our  Lord  1911,  a  report  showing  the  progress 
made  in  its  luvest igations  to  such  nn  exteut  before  January  1,  in  the  year  of 
our  Lord  1911,  as  will  enable  it  to  present  in  its  report  a  comprehensive  and 
practical  plan  for  the  imi)roveiueut  and  creation  of  such  water-storage  basins 
and  reservoirs  as  will  tend  to  develop  and  conserve  the  water  powers  of  the 
State.  The  commission  shall  also  reiK)rt  so  far  as  its  investigation  will  permit 
on  the  present  development  of  the  water  i)owers  in  the  State  with  reference  to 
the  general  plan  proposed,  so  that  the  legislature  may  have  before  it  a  com- 
preheusive  summary  of  the  i)ossibi]lties  that  lie  in  the  development  of  the 
water  powers  in  the  State  as  a  natural  resource  and  the  necessary  steps  that 
Bhould  be  taken  by  the  State  to  further  conserve  and  increase  them. 

Sec.  6.  So  far  as  auy  propostnl  plan  devised  by  the  commission  for  the 
Improvement  and  increase  of  water-storage  basins  or  resen-oirs  shall  include 
the  construction  of  a  dam  or  da  ms  ujwn  or  at  the  headwaters  of  any  rlver  or 
watercourse,  the  commission  shall  ascertain  and  report  as  nearly  as  may  be  the 
water-storage  capaclty  in  cublc  feet  of  the  reservoir  to  be  created,  the  recorded 
rainfall  on  the  watershed  above  such  proposed  dam,  and  the  maximum,  minl- 
mum,  and  average  flow  of  water  \)er  second  in  cubic  feet  during  each  month  In 
the  year  in  said  rivef  or  watercourse.  They  shall  as  nearly  as  practicable  esti- 
mate  the  increased  power  that  would  be  developed  by  such  proposed  dam  in 
the  rivers  or  streams  to  be  affected  thereby. 

Sec.  S.  The  commission  shall  ascertain  what  townships  or  parts  of  town- 
ships  of  land  can  be  purchased  by  the  State  and  the  cost  thereof,  with  all 
the  necessary  data  for  a  correct  understanding  of  their  value  as  a  forest  reserve 
or  for  conserving  the  water  powers  of  the  State,  or  for  reforestation,  and  shall 
further  investigate  the  question  of  denuded,  burnt  over,  or  harren  lands  in  the 
State,  their  extent  and  value,  with  a  view  to  their  purchase  by  the  State  for 
reforestation. 
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Sec.  9.  The  sum  bf  $5,000  for  the  yeur  1909  and  $5,000  for  the  year  1910, 
or  80  much  thereof  as  may  be  necessary,  is  hereby  appropriated  out  of  any 
fund  in  the  treusury  of  the  State,  not  otherwise  appropriated,  to  carry  out  the 
provisions  of  this  act. 

Approved,  April  2,  1909. 

ORGANIZATION. 

The  State  Survey  Commission  is  composed  of  three  members, 
appointed  by  the  governor,  with  no  fixed  term  of  office.  The  com- 
pensation  of  these  cominissioners  is  iioted  in  the  abstract  of  laws 
given  above.  The  chairman  of  the  commission,  who  is  by  law  also 
State  geologist,  is  C.  Vey  Holman. 

The  State  Water  Storage  Commission  is  composed  of  five  mem- 
bers, including  the  governor,  the  State  land  agent,  and  three  Citizens 
of  the  State  appointed  by  the  governor.  As  members  of  this  com- 
mission they  receive  no  salaries  but  are  paid  the  actual  and  neces- 
sary  expenses  incurred  in  the  Performance  of  their  duties. 

By  an  agreement  dated  December  1,  1909,  between  the  Director 
of  the  United  States  Geological  Survey,  the  chairman  of  the  State 
Survey  Commission,  and  the  chairman  of  the  State  Water  Storage 
Commission,  the  work  of  the  three  surveys  in  the  State  is  brought 
under  one  direction.  This  agreement  provides  for  a  cooperative 
survey  of  the  natural  resources  of  Maine,  including  the  continua- 
tion  of  topographic  mapping;  a  determination  of  the  amount  and 
availability  of  water  resources,  their  present  development,  and  the 
best  methods  of  their  future  utilization,  and  the  determination  of 
geologic  resources. 

Under  this  agreement  the  executive  officer  is  to  be  a  duly  appointed 
employee  of  the  United  States  Geological  Survey,  with  the  title  of 
district  engineer.  The  present  incumbent  is  Cyrus  C.  Babb,  who 
was  appointed  by  the  Director  of  the  United  States  Geological 
Survey  December  8,  1909,  the  appointment  being  approved  by  the 
governor,  Hon.  Bert  M.  Fernald.  Under  the  law  the  district  engi- 
neer is  required  to  establish  his  headquarters  at  the  State  capitol  in 
Augusta,  Me.  His  salary,  which  is  annual,  is  determined  by  his 
appointment  on  the  United  States  Geological  Survey  through  the 
United  States  Civil  Service  Commission,  and  under  the  terms  of 
the  agreement  above  described  it  may  be  paid  from  any  of  the  allot- 
ments  of  the  three  Organization«  which  are  parties  thereto. 

Assistants  are  either  appointed  by  the  executive  officer  or  detailed 
from  the  United  States  Geological  Survey  and  are  classed  as  clerical, 
geologic,  engineering,  and  topographic.  One  clerk  only  is  employed, 
the  appointment  being  made  by  the  district  engineer,  and  the  com- 
pensation  being  from  $40  to  $50  a  month.  The  geologic  assistants  are 
detailed  by  the  Director  of  the  United  States  Geological  Survey  as 
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required,  the  compensation  being  as  determined  by'civil-service  ap- 
pointment.  Those  engaged  in  hydrographic  surveys  include  the 
following:  One  assistant  engineer,  detaiied  from  the  United  States 
Geological  Survey  on  recommendation  of  the  district  engineer,  com- 
pensation $1,600  to  $1,800  per  annum ;  two  field  assistants,  appointed 
by  the  district  engineer,  compensation  $60  to  $75  a  month;  two 
junior  topographers,  detaiied  by  the  Director  of  the  United  States 
Geological  Survey,  salaries  about  $90  a  month;  one  field  assistant, 
either  the  professor  of  civil  engineering  in  the  State  University  or 
one  of  the  assistant  prof essors,  compensation  $75  to  $150  a  month ; 
and  the  necessary  field  laborers.  The  topographers  and  assistant 
topographers  engaged  in  the  topographic  surveys  are  detaiied  from 
the  topographic  branch  of  the  United  States  Greological  Survey,  and 
their  compensation  is  from  $75  to  $200  a  month* 

APPBOPRIATIONS« 

The  appropriations  of  the  State  organizations  are  made  biennially, 
and  in  general  unexpended  balances  lapse  to  the  State  treasury. 
Under  a  reoent  State  law  appropriations  are  not  available  until  90 
days  after  approval  of  the  act  by  the  govemor.  The  old  appro- 
priations, however,  are  in  force  until  the  new  ones  are  available. 
Although  the  fiscal  year  ends  December  31,  the  old  appropriations 
usually  do  not  lapse  until  about  July  1.  The  appropriation  of  the 
State  Survey  Commission  is  contingent  on  Cooperation  with  the 
United  States  Geological  Survey;  the  appropriation  of  the  State 
Water  Storage  Commission  is  not  so  restricted. 

The  annual  appropriation  for  the  Survey  Commission  is  $10,000 
and  of  the  Water  Storage  Commission  $5,000.  Under  the  terms  of 
the  cooperative  agreement  of  December  1,  1909,  the  amount  available 
for  the  current  fiscal  year,  for  topographic,  geologic,  and  hydro- 
graphic investigations  in  the  State  is  $28,000. 

The  expenditures,  in  percentages,  are  about  as  foUows : 

Per  Cent. 

Administration 10 

Topographic    surveying 37 

Geology 8 

Gaging  streams  and  surveying  rlver  profiles  and  lake  storage 

basins 33 

Investigations  of  water  powers,  developed  and  undeveloped 12 

FÜBLICATI0N8. 

The  reports  of  the  State  Survey  Commission  are  pamphlets  of  8  to 
12  pages  each,  giving  in  Condensed  form  the  results  of  the  work  dur- 
ing  each  biennial  period,  Five  such  biennial  reports  have  been 
issued. 


MABYLAKD.  69 

The  State  Water  Storage  Commission  has  not  yet  made  a  report. 
One  of  the  purposes  of  its  creation  was  to  assemble  all  available  data 
bearing  on  the  water  powere  and  water  resources  of  the  State  in  the 
files  of  the  different  bureaus  of  the  National  Government  as  well 
as  in  the  State  files,  and  present  them  in  a  comprehensive  report  for 
the  use  of  the  Citizens  of  the  State. 

The  results  of  the  cooperative  work  of  the  State  Survey  Commis- 
sion and  the  United  States  Geological  Survey  have  been  published 
from  time  to  time  in  the  reports  of  the  National  Survey.  Up  to  the 
present  time  the  State  Organization  has  expended  its  money  on  field 
werk. 

PRESENT  LINES  OF  WORK. 

The  two  State  commissions  are  working  in  Cooperation  with  the 
United  States  Geological  Survey,  as  already  described.  The  special 
lines  of  investigation  are  geologic  surveys,  topographic  surveys,  and 
investigations  of  water  resources.  The  investigations  of  water  re- 
sources, which  are  designed  to  conserve  and  increase  the  water  powers 
of  the  State,  include  the  collection  of  information  relating  to  de- 
vdoped  and  undeveloped  water  powers,  the  flow  of  rivere  and  their 
drainage  areas,  and  the  location,  nature,  and  size  of  the  lakes  and 
ponds  and  their  value  and  capacity  as  storage  reservoira. 

MARYLAND. 

FBEVIOXJS  SXJBVEYS. 

The  first  Geological  Survey  of  Maryland  dates  from  1833,  when,  on 
March  6  and  March  16,  resolutions  were  passed  by  the  general  assem- 
bly  of  the  State  providing  for  the  Organization  of  oiBcial  scientific 
work.  Under  the  first  resolution  the  governor  and  Council  were 
authorized  to  appoint  a  competent  engineer  to  prepare  "  a  plan  and 
drawing  for  a  complete  map  of  Maryland,"  and  also  to  make  such 
"  further  examinations  and  surveys  as  may  be  requisite,  for  the  pur- 
pose  of  exhibiting  the  prominent  geographic  and  topographic  features 
of  the  country ;  and  also  to  collect  such  Statistical  information  as  will 
be  useful  and  is  generally  exhibited  on  modern  improved  maps." 
Under  the  second  resolution  the  governor  and  Council  were  authorized 
to  appoint  a  geologist  "to  act  in  conjunction  with  said  engineer"  and 
to  "make  the  necessary  geological  researches  and  report  to  the  gov- 
ernor and  Council  before  the  next  Session  of  the  general  assembly, 
upon  the  expediency  and  the  probable  cost  of  a  geological  survey  of 
the  State."  In  accordance  with  these  resolutions  J.  H.  Alexander 
was  appointed  engineer  and  J.  T.  Ducatel  geologist.  The  result  of 
this  preliminary  survey  formed  the  basis  of  a  Joint  report  to  the  gen- 
eral assembly,  and  on  February  25,  1834,  an  act  was  passed  "for 
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making  a  new  and  complete  map  and  geological  survey  of  this  State,'' 
and  Messrs.  Alexander  and  Ducatel  were.  again  appointed  engineer 
and  geologist,  respectively. 

Maryland  was  thus  the  third  State  to  establish  an  official  Geological 
Survey,  being  preceded  by  only  Massachusetts  and  Tennessee, 
although  some  beginnings  had  already  been  made  by  South  Carolina 
and  North  Carolina.  To  Maryland,  however,  belongs  the  credit  of 
being  the  first  to  undertake  a  topographic  survey.  It  was  stated  at 
the  time  that  one  of  the  chief  objects  of  establishing  the  Survey  was 
to  secure  the  Cooperation  of  the  Superintendent  of  the  United  States 
Coast  and  Geodetic  Survey.  Such  a  plan  was  perfected  and  subse- 
quently  carried  out,  evidently  marking  the  beginning  of  the  Federal 
and  State  Cooperation  in  such  matters  which  to-day  prevails.  OflScial 
reports  and  maps  were  issued  by  the  S,urvey  annually  until  1842, 
when  in  February  of  that  year  the  general  assembly  abolished  the 
Offices  of  engineer  and  geologist.  A  topographic  map  of  the  State 
had  been  made,  on  the  scale  of  1 :  200,000,  with  50-foot  contour  lines  to 
the  east  and  100-foot  contour  lines  to  the  west  of  Monocacy  River. 
This  map,  however,  was  never  published,  but  a  manuscript  copy  still 
exists.  Special  maps  of  certain  portions  of  the  State  were  also  pre- 
pared,  the  most  detailed  being  a  topographic  map  of  Dorchester, 
Somerset,  and  Worcester  counties  on  the  scale  of  1 :  211,200,  with 
4-foot  contour  lines.  The  geologic  publications  of  this  first  Survey 
consisted  chiefly  of  county  geologic  reports,  which  embraced  ac- 
counts  of  the  physical  geography,  stratigraphy,  mineral  resources, 
and  agricultural  conditions.  The  reports  were  brief,  but  added  much 
to  the  existing  knowledge  of  the  geology  of  the  State. 

No  further  official  geologic  work  was  attempted  in  Maryland  until 
the  general  assembly,  in  March,  1848,  authorized  the  governor  to 
appoint  a  State  agricultural  chemist.  Although  the  act  authorized 
an  examination  of  the  mineral  deposits,  no  attempt  was  made  to  carry 
out  this  Provision  of  the  act  until  the  appointment  of  Philip  T.  Tyson 
in  1858.  Mr.  Tyson,  who  was  much  interested  in  geologic  problems, 
published  in  his  first  report,  which  appeared  in  18G0,  a  geologic  map 
of  the  State,  on  the  scale  of  12  miles  to  the  inch,  which  was  by  far  the 
most  complete  representation  of  Maryland's  geology  that  had  been 
attempted  up  to  that  time.  In  this  report  he  dwelt  upon  the  impor- 
tance  of  a  knowledge  of  the  geologic  formations  of  the  State  as  a 
basis  for  the  determination  of  the  character  of  the  soils  as  well  as 
for  all  industrial  Operations.  To  the  limestones  and  marls  he  gave 
special  attention.  In  his  second  and  last  report,  issued  in  1862,  just 
prior  to  the  repeal  of  the  act  establishing  the  office  of  State  agricul- 
tural chemist,  he  devot ed  much  more  attention  to  the  mineral  resources 
of  the  State  than  in  his  earlier  report. 
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Ko  further  attempt  at  a  systematic  investigation  of  the  geology  of 
the  State  was  made  until  the  Organization  of  the  geologic  depart- 
ment  of  Johns  Hopkins  University,  in  1883,  when  Dr.  George  H. 
Williams  began  his  conneetion  with  that  institution  as  instructor  in 
mineralogy.  Dr.  Williams  devoted  his  attention  particularly  to  a 
study  of  the  crystalline  rocks  of  the  central  portion  of  the  State. 
In  1887  Dr.  William  Bullock  Clark  was  «dded  to  the  faculty  of  the 
university,  as  instructor  in  stratigraphic  geology  and  paleontology, 
and  he  at  once  extended  the  geologic  work  to  a  study  of  the  sedi- 
mentary  formations  of  the  eastern  and  southern  portions  of  the 
State.  The  Cooperation  of  the  United  States  Geological  Survey  was 
secured,  and  Messrs.  Williams  and  Clark  were  giveri  appointments 
on  the  staff  of  the  Federal  Survey.  Upon  the  death  of  Dr.  Williams, 
in  1894,  Dr.  Edward  B.  Mathews  was  appointed  to  his  position. 
Areal  geology  and  special  paleontologic  and  petrographic  studies 
were  continuously  pursued  until  1896,  when  the  present  State  Geo- 
Ic^cal  Survey  was  organized,  witli  Dr.  Clark  as  State  geologist  and 
Dr.  Mathews  as  assistant  State  geologist. 

PBESENT  SUBVEY. 
LEGAL  DESIGNATION  AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  designated  the  State  Geological  and 
Elconomic  Survey;  it  was  organized  March  19,  1896. 

STTMMARY   OF  LA  WS. 

An  act  to  estabUsh  a  State  Geological  and  Economic  Survey,  and  to  make  Pro- 
vision for  the  preparation  and  publlcation  of  reiwrts  and  maps  to  illustrate 
the  natural  resources  of  the  State,  together  with  the  necessary  investigations 
preparatory  thereto.«» 

Section  1.  Be  It  enacted  by  the  general  assembly  of  Maryland,  That  there 
Ifl  hereby  established  a  State  Geological  and  Economic  Survey  which  shall  be 
under  the  dlrectlon  of  a  commission  composed  of  the  governor,  the  comptroller, 
the  President  of  the  Johns  Hopkins  University,  and  the  President  of  the  Mary- 
land Agricultural  CJollege,  who  shall  serve  without  compensation,  but  shall  bo 
reimbursed  for  actual  expenses  incurred  in  the  Performance  of  their  otficial 
duties;  and  the  said  commissioners  shall  have  general  Charge  of  the  Survey 
and  shall  appoint  as  Superintendent  of  the  same  a  geologist  of  established  roj)u- 
tation,  and  upon  his  nomination  such  asslstants  and  employees  as  they  may 
deem  necessary;  and  they  shall  also  determine  the  comijensation  of  all  persons 
€?mployed  by  the  Survey,  and  may  remove  them  at  pleasure. 

Sec.  2.  And  be  it  enacted,  That  the  Survey  shall  have  for  its  objects: 
1.  An  examination  of  the  geological  formations  of  the  State,  with  special 
reference  to  their  economic  products,  viz,  buildlng  stoncs,  clays,  ores,  and  other 
minero!  substances. 

•  I^ws  of  Marylaud,  189G.  chapter  r>l. 
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2.  Ad  examinntion  nnd  classificntion  of  the  soils  and  a  study  of  tbeir  ndnpt- 
ablllty  to  particular  crops. 

3.  An  examlnation  of  the  pbysicnl  featnres  of  the  State  with  refereuce  to 
their  praetical  bearing  lipon  the  occupations  of  the  people. 

4.  The  preparation  of  8i)eclal  geological  and  economic  maps  to  illustrate  the 
resources  of  the  State. 

5.  The  preparation  of  special  reports,  with  necessary  illustrations  and  maps, 
which  sball  embrace  both  a  general  and  detailed  description  of  the  geology 
and  natura]  resources  of  the  State. 

6.  The  consideration  of  such  other  scientific  and  economic  qaestlons  as  in 
the  Judgment  of  the  commissioners  shall  be  deemed  of  yalue  to  the  people  of 
the  State. 

Sec.  3.  And  be  it  enacted,  Tbat  the  commissioners  shall  cause  to  be  prepared 
a  report  to  the  legislature  before  ench  meeting  of  the  same,  showing  the  prog- 
ress  and  condition  of  the  Survey,  together  with  such  other  Information  as  they 
may  deem  necessary  and  useful  or  ns  the  legislature  may  requira 

Sec.  4.  And  be  it  enacted,  That  the  regulär  and  special  reports  of  the  Sur- 
vey,  with  proi)er  illustrations  aud  maps,  shall  be  priuted  as  the  commissioners 
may  direct,  and  that  the  reports  shall  be  distributed  or  sold  by  the  said  com- 
missioners as  the  interests  of  the  State  and  of  science  demand,  aud  all  mon- 
eys  obtained  by  the  sale  of  the  reports  shall  be  paid  into  the  State  treasury. 

Sec.  5.  And  be  it  enacted,  That  all  miiterial  collected,  after  having  served 
the  purposes  of  the  Survey,  shnll  be  distributed  by  the  commissioners  to  the 
educational  institutions  in  such  manner  as  to  be  of  the  greatest  advantage  to 
the  educational  interests  of  the  State;  or,  if  deemed  advisable,  the  whole  or  a 
part  of  such  material  shall  be  put  on  permanent  exhibition. 

Sec.  6.  And  be  it  enacted,  That  the  sum  of  $10,000  annually,  or  so  much 
thereof  as  may  be  necessary,  is  hereby  approprinted  out  of  any  funds  of  the 
treasury  not  otherwise  appropriated,  for  the  puriwse  of  carrying  out  the  pro- 
visions  of  this  act. 

Sec.  7.  And  be  it  further  euacted,  That  this  act  shall  take  efTect  from  the 
date  of  its  passage. 

The  foregoing  bill  was  introduced  in  the  house  January  9,  1896, 
was  passed  by  that  body  February  18,  by  the  Senate  March  11,  and 
received  the  signature  of  the  governor  March  19. 

Two  years  after  the  Organization  of  the  Survey  additional  legisla- 
tion  was  obtained  for  the  furtherance  of  topographic  surve3ung  and 
the  publication  of  reports  by  the  enactment  of  the  f ollowing : 

An  act  to  pro%ide  for  the  making  of  topographic  maps  and  for  the  publica- 
tion of  reports  of  the  State  Geological  and  Ek^onomlc  Survey,  and  to  niake  an 
appropriation  therefor. 

[Laws  of  Maryland,  1S08,  cbaptor  120.] 

Skction  1.  Be  it  enacted  by  the  general  assembly  of  Maryland,  That  the 
commission  establlsheil  by  the  act  of  the  general  assembly  of  Maryland  at  the 
Session  of  18J)G,  chnpter  51,  be,  and  the  snuie  is  hereby,  authorized  to  make 
Provision  for  the  completiou  of  the  topographic  survey  of  Maryland  in  such 
manner  as  in  the  opiuion  of  the  commission  will  be  of  the  greatest  benefit  to 
the  agriculturnl,  iudustrial,  geological,  aud  military  requirements  of  the  State 
of  Maryland. 
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Sbc.  2.  And  be  It  further  enacted,  That  the  said  commission  be,  and  tbe 
same  is  hereby,  authorized  to  publish  special  reports  dealing  with  tbe  various 
mlneral  products  and  witb  tbe  natural  resources  of  eacb  county  ot  tbe  State 
of  Maryland. 

Sec.  3.  And  for  tbe  purpose  of  carry ing  out  tbe  provisions  of  tbis  act  be  it 
furtber  enacted,  That  tbe  sum  of  $5,000  annually,  in  addition  to  tbe  amount 
appropriated  by  tbe  act  of  tbe  general  assembly  of  Maryland  at  tbe  Session  of 
1896,  cbapter  51,  or  so  mucb  tbereof  as  may  be  necessary,  be,  and  tbe  same  Is 
bereby,  appropriated  out  of  any  funds  in  tbe  treasury  not  otberwise  appro- 
priated. and  tbe  said  amount  be  drawn  from  tbe  treasury  by  tbe  said  coni- 
mission  in  the  same  manner  as  tbe  other  funds  of  tbe  Survey. 

Sec.  4.  And  be  it  further  enacted,  That  thls  act  shall  take  effect  from  tbe 
date  of  its  passage. 

The  foregoing  bill  was  introduced  in  the  Senate  Febniary  2,  was 
passed  by  that  body  February  16,  by  the  house  March  17,  and 
received  the  signature  of  the  governor  April  2. 

For  twelve  years,  from  1898  to  1910,  the  State  Geological  Survey 
maintained  a  highway  division,  but  in  1910  the  general  assembly 
Consolidated  that  division  with  a  newly  organized  State  Roads  Com- 
mission. Under  the  act  of  1898  an  investigation  of  the  roads  and 
road-building  materials  of  the  State  was  undertaken,  a  testing  lab- 
oratory  was  built,  and  advice  was  given  by  ttie  engineers  of  the 
Survey  to  State,  county,  and  municipal  authorities.  Under  this 
act  $10,000  was  appropriated  annually.  In  1904,  however,  fur- 
ther legislation  made  available  $400,000  annually  from  State  and 
county  funds  for  the  construction  of  roads  under  the  State  Geologi- 
cal Survey,  and  in  1906  and  1908  special  appropriations  were  made 
to  the  Survey  for  the  construction  of  a  road  between  Baltimore  and 
Washington.  Altogether  about  $2,000,000  was  expended  under  the 
auspices  of  the  Survey  on  road  work,  and  the  foundation  was  laid 
for  the  establishment  of  the  present  State  Roads  Commission,  which 
has  the  expenditure  of  about  $2,000,000  annually.  Under  the  terms  of 
the  act  establishing  the  Roads  Commission,  three  out  of  its  six  mem- 
bers  are  appointed  from  the  State  Geological  Survey,  one  of  the  three 
being  State  geologist.  The  influence  of  the  Survey  is  thus  being 
perpetuated,  although  the  highway  work  is  no  longer  carried  on 
under  its  direct  supervision. 

ORGANIZATION. 

The  governing  board  is  composed  of  the  governor  of  the  State, 
Austin  L.  Crothers;  the  State  comptroller,  William  B.  Claggett;  the 
President  of  Johns  Hopkins  University,  Ira  Remsen :  and  the  Presi- 
dent of  the  Maryland  Agricultural  College,  R.  W.  Silvester.  These 
are  all  ex  officio  appointments.  The  members  of  the  board  receive 
no  compensation  beyond  their  expenses. 

The  executive  officer  is  the  State  geologist.  The  present  incumbent 
is  Prof,  William  BuUock  Clark,  who  has  held  the  office  since  March 
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25,  1896.  The  State  geologist  is  appointed  by  the  governing  board. 
His  term  of  oflSce  is  indeterminate.  His  compensation,  which  is  on 
a  per  diem  basis,  is  ßxed  by  the  board.  Dr.  Edward  B.  Mathews  is 
assistant  State  geologist. 

With  the  exception  of  a  secretary,  shipping  clerk,  and  offioe  boy, 
all  the  employees  mav  be  classed  as  geologic,  as  the  topographio, 
hydrographic,  magnetic,  agricultural  soil,  meteorologic,  and  forestry 
work  of  the  Survey  is  carried  on  in  Cooperation  with  other  State  or- 
ganizations  or  with  Federal  bureaus,  and  those  engaged  in  the  work 
are  for  the  most  part  employees  of  those  bureaus. 

The  geologic  assistants  consist  almost  exclusively  of  instructors 
and  graduate  students  in  geology  at  Johns  Hopkins  University.  The 
compensation  is  entirely  on  the  per  diem  basis  and  varies  with  the 
ability  of  the  workers  to  furnish  results  of  value  to  the  Survey.  The 
number  employed  varies  with  the  season  of  the  year,  but  from  12 
to  15  are  annually  on  the  roUs  for  longer  or  shorter  periods.  No 
civil-service  examinations  are  required,  and  the  appointments  are 
left  to  the  State  geologist,  subject  to  the  approval  of  the  board. 

APPROPRIATIONS. 

The  appropriations  are  continuing  and  are  not  contingent  on  Co- 
operation. All  unexpended  balances  are  carried  to  the  next  fiscal 
year  and  do  not  lapse  to  the  State  treasury.  The  annual  appropri- 
ation  is  $15,000.  Fully  90  per  cent  is  devoted  to  geologic  and  topo- 
graphic  sun'eys,  paleontologic  studies,  and  publication.  The  re- 
mainder  is  devoted  to  special  investigations.  The  topographic  sur- 
vey of  the  State  is  now  nearly  completed,  and  although  conducted 
on  behalf  of  the  State,  under  the  direction  of  the  State  geologist,  the 
expense  has  been  shared  by  the  highway  division  of  the  State  Geo- 
logical  Survey,  the  State  Weather  Service,  and  the  State  Forestry 
Bureau,  of  all  of  which  the  State  geologist  has  also  been  the  execu- 
tive  ofBcer. 

PUBLICATIONS. 

The  publications  of  the  present  State  Survey  comprise  volumes  1 
to  9  of  general  reports,  3  volumes  of  systematic  geology  and  paleon- 
tology  (Eocene,  Miocene,  and  Pliocene-Pleistocene),  6  volumes  of 
county  reports  (Allegany,  Garrett,  Cecil,  St.  Marys.  Calvert,  and 
Prince  Georges  counties),  a  guide  to  the  State  mineral  exhibit,  3 
State  maps  (on  scales  of  8,  5,  and  3  miles  to  the  inch),  18  county 
maps  ( Scale  1  mile  to  the  inch),  and  a  map  of  Baltimore  and  vicinity. 
The  size  of  the  edition  has  varied  from  1,500  for  the  county  reports 
and  the  volumes  of  systematic  geology  and  paleontology  to  2,500  for 
the  general  reports  and  5.000  for  the  guide  to  the  mineral  exhibit. 
The  maps  are  usually  published  in  editions  of  5,000  each. 
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The  cost  of  printing  reports  and  maps  is  defrayed  f rom  the  Survey 
appropriation  and  varies  widely  from  year  to  year.  The  Survey 
has  füll  control  of  all  matters  connected  with  the  printing  of  maps 
and  reports.  No  limitations  of  any  kind  exist.  The  Survey  also 
has  füll  control  over  the  distribution  of  reports  and  maps,  which 
are  sent  to  all  leading  libraries,  scientific  societies,  and  many  promi- 
nent geologists  both  at  home  and  abroad.  An  extensive  exchange 
has  been  established. 

PRESENT   LINES   OF   WORK. 
IVBEPENDEKT    nTYESTIOATIOKB. 

The  Survey  is  engaged  independently  in  a  study  of  the  geology 
of  the  State,  including  primarily  stratigraphy,  paleontology,  and 
mineral  resources.  The  geologic  formations  are  being  mapped  as  fast 
as  the  topographic  base  maps  are  completed.  These  are  on  a  scale  of 
1  mile  to  the  inch.  Special  monographs  dealing  with  the  systematic 
geology  and  paleontology  of  the  State  are  likewise  being  prepared. 
In  addition  to  the  volumes  on  the  Eocene,  Miocene,  Pliocene,  and 
Pleistocene  already  issued,  manuscripts  are  nearly  completed  for  the 
Devonian,  Upper  Cretaceous,  and  Lower  Cretaceous.  Special  eco- 
nomic studies  of  the  building  stones,  coals,  clays,  and  limestones 
have  already  been  published  and  a  manuscript  on  iron  ores  is  now 
in  press. 

COOPERATFVE  INVE8TIGATI0NS. 

United  States  Geological  Survey, — The  State  Geological  Survey 
cooperates  with  the  United  States  Geological  Survey  in  its  topo- 
graphic work,  in  certain  areal  geologic  surveys  in  the  central  por- 
tion  of  the  State,  and  in  the  collcction  of  mineral  statistics.  Special 
Cooperation  has  also  been  undertaken  in  connection  with  some  of  the 
paleontologic  studies.  Preliminary  arrangements  have  also  been 
made  for  a  study  of  the  swamps  adjoining  Chesapeake  Bay. 

Other  departments  of  the  National  Government, — For  many  years 
Cooperation  has  been  maintained  with  tlie  United  States  Bureau  of 
Soils  and  the  United  States  Coast  and  Geodetic  Survey.  The  Co- 
operation with  the  Soils  Bureau  has  been  in  the  preparation  of 
agricultural  soil  maps  of  the  several  counties,  with  accompanying 
descriptive  texts,  which  have  been  incorporated  in  the  county  reports. 
The  Cooperation  with  the  United  States  Coast  and  Geodetic  Survey 
has  been  in  the  establishment  of  North-South  lines  at  the  county 
seats  and  in  the  preparation  of  reports  on  the  terrestrial  magnetism 
of  the  State,  which  have  been  published  in  the  general  reports  and 
the  county  reports.  This  work  is  now  being  done  under  the  auspices 
of  the  Carnegie  Institution  of  AVashington.     Cooperation  was  main- 
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tained  for  several  years  with  the  United  States  Forest  Service,  but 
this  work  is  now  carried  on  through  the  medium  of  the  State  board 
of  forestrv. 

Other  State  geological  surveya, — No  direct  Cooperation  has  been 
undertaken  with  other  State  geological  surveys,  although  dose  affili- 
ation  has  been  maintained  with  the  surveys  of  Virginia  and  North 
Carolina,  especially  in  the  study  of  the  deposits  of  the  Coastal  Plain- 

Other  State  scientific  hureaus, — Cooperation  is  maintained  with 
the  State  Weather  Service  in  the  preparation  of  reports  on  the 
climate  of  the  State,  which  have  been  issued  in  the  county  reports, 
and  with  the  State  Board  of  Forestry  in  the  preparation  of  maps 
and  reports  on  the  forests  of  the  various  counties. 

MICHIGAN, 

FBEVIOUS  SURVEYS. 

The  first  State  Geological  Survey  of  Michigan  was  organized  in 
1837,  the  act  establishing  it  carrying  an  appropriation  of  $3,000  for 
the  first  year.  During  the  three  succeeding  years  annual  appropria- 
tions  of  $0,000,  $8,000,  and  $12,000,  respectively,  were  made  to  carry 
on  the  work.  Douglass  Houghton  was  State  geologist  during  the 
life  of  the  first  Survey.  The  results  of  the  work  are  contained  in  five 
annual  reports,  the  last  bearing  the  date  of  1842,  all  of  which  were 
published  in  the  State  Senate  and  house  documents.  At  the  end  of 
the  fourth  year  no  further  provision  for  the  Survey  was  made  and 
the  work  ceased. 

Geologie  work  in  Michigan  was  resumed  in  1859,  when  the  second 
Geological  Survey  was  organized,  under  the  direction  of  Prof.  Alex- 
ander Winchell,  but  this  was  quickly  interrupted  by  the  outbreak 
of  the  civil  war.  The  only  publication  was  a  first  biennial  report  of 
progress,  which  was  issued  in  1861. 

PRESENT  SUBVEY. 
LEGAL  DESIGNATION  AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  entitled  the  Michigan  Geological  and 
Biological  Survey;  it  was  organized  under  the  law  of  1869,  which 
was  slightly  modified  in  1905. 

HISTORICAL   SKETCH. 

By  act  of  the  State  legislature  of  1869,  which  continues  in  force 
to  the  present  time,  the  board  of  geological  survey,  consisting  of 
the  governor,  the  Superintendent  of  public  instruction,  and  the  Presi- 
dent of  the  board  of  education,  was  constituted.  This  board  was 
authorized  to  "supervise  the  continuance  and  completion  of  the 
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geological  survey  of  the  State,  and  for  that  purpose  they  may,  from 
time  to  time,  appoint  such  person  or  persons  to  assist  in  making 
Said  survey  as  may  be  deemed  necessary." 

The  first  executive  officer  under  this  act  was  Alexander  Winchell, 
who  on  April  24,  1869,  was  appointed  "director  of  the  Geological 
Survey  of  Michigan."  The  foUowing  year  the  director  was  author- 
ized  to  employ  Prof.  Raphael  Pumpelly  "  to  take  charge  and  conduct 
a  survey  of  the  copper  regions." 

In  1871  Prof.  Winchell  resigned  and  Carl  Rominger  was  appointed 
to  make  a  survey  of  the  Lower  Peninsula  and  of  the  eastern  part  of 
the  Upper  Peninsula  during  the  years  1871  and  1872,  and  Maj.  T.  B. 
Brooks  was  engaged  to  continue  a  survey  of  the  iron  regions  during 
the  same  period. 

In  1872  a  contract  was  awarded  for  the  publication  of  200  copies  of 
volume  1  of  the  State  Survey  reports.  This  was  the  first  of  the  series 
generally  known  as  the  "  large  green  volumes,"  the  publication  of 
which  was  discontinued  with  volume  9,  issued  in  1902. 

During  the  year  1873  Dr.  Rominger,  with  two  field  parties,  investi- 
gated  the  coal  beds  of  the  State.  During  the  following  year  Romin- 
ger's  investigations  were  confined  more  especially  to  timber,  soil, 
water  supply,  elevations,  etc.,  with  a  view  to  making  populär  reports 
on  these  subjects. 

In  1885  Charles  E.  Wright  was  appointed  State  geologist  for  one 
year,  beginning  March  1.  Subsequently  he  was  reappointed  and 
held  the  position  until  the  spring  of  1888,  when  he  was  succeeded  by 
M.  E.  Wadsworth,  who  held  the  office  until  July  1, 1893.  Mr.  Wads- 
worth  was  foUowed  by  Dr.  L.  L.  Hubbard,  who  served  as  State 
geologist  until  his  resignation  in  1899,  when  Dr.  Alfred  C.  Lane,  who 
had  been  assistant  State  geologist  during  Hubbard's  entire  term  of 
Office,  was  appointed  to  fill  the  position.  Dr.  Lane  continued  as  State 
geologist  until  September  1,  1909,  when  he  resigned,  and  R.  C. 
Allen,  the  present  incumbent,  was  appointed  to  the  office. 

SUMMARY  OF   LAWS. 

The  purpose  for  which  the  Survey  was  established,  as  stated  in  the 
act  creating  it,  is  as  f ollows : 

It  8ha U  be  the  duty  of  said  board  to  mnke.  or  cause  to  be  made,  a  thorough 
geological  and  mlneralogical  survey  of  the  State,  embraciug  a  determluation 
of  the  succession  and  arrangemeut,  thlckness,  and  position  of  all  strata  and 
fwks,  their  mineral  character  nnd  contents,  aud  their  economical  nses;  an 
investlgation  of  soils  and  subsoils,  and  the  determination  of  their  character 
and  agricnltural  adaptation ;  the  investigation  of  all  deposits  of  brines,  conl. 
arnrl,  clay,  gypsum,  llme,  petrolenm,  and  metals  and  metallic  ores,  bnilding 
stone,  marble,  grltstone,  materials  for  uiortar  and  cemeut,  mineral  paint,  anc^. 
uH  other  productlons  of  the  geological  world  withln  the  limits  of  the  State, 
capable  of  belng  eonverted  to  the  uses  of  man. 


78  STATE  GEOLOGICAL  SUBVEYS  OF   THE   UNITED  STATES. 

It  8ha  11  be  the  duty  of  said  board  to  furnlnh  an  auuual  rcport  of  tbe  progre^s 
of  the  survey,  and  as  often  as  possible  a  Condensed  stateuieut  of  iniportnnt  and 
Interesting  facta  for  geueral  circiilation. 

To  carry  into  etfect  the  provisions  of  the  act  above  quoted  the 
sum  of  $8,000  was  appropriated  annunlly  until  the  completion  of 
the  survey,  no  part  of  the  appropriation  to  be  used  for  the  printiug 
of  reports. 

In  1905  the  legislature  extended  the  functions  of  the  board  of 
geological  survey  by  directing  it  to  make,  under  the  general  direction 
of  the  State  geologist  appointed  by  the  board,  "  a  thorough  biologieal 
survey  of  the  State,  embracing  a  detennination  of  the  ränge  and 
distribution  of  the  various  plants  and  animals  inhabiting  the  State 
and  the  relation  to  their  environment  and  the  welfare  of  man." 
This  act  carried  an  annual  appropriation  of  $1,000  for  two  years, 
for  the  purpose  of  making  the  biologic  survey,  and  this  appropria- 
tion was  renewed  by  the  sessions  of  1907  and  1909.  The  act  provides 
that  no  part  of  the  appropriation  shall  be  used  for  the  printing  of 
reports. 

ORGANIZATION. 

By  the  act  of  1869  the  governing  board  is  called  board  of  geo- 
logical survey  and  is  composed  of  the  governor,  the  Superintendent 
of  public  instruction,  and  the  president  of  the  board  of  education, 
who  serve  ex  officio.  At  present  the  personnel  of  the  board  is  as 
follows:  President,  Hon.  Chase  S.  Osborii,  governor  of  the  State; 
vice  President,  Hon.  D.  M.  Ferry,  president  of  State  Board  of  Edu- 
cation; secretary.  Hon.  L.  L.  Wright,  Superintendent  of  public  in- 
struction. The  members  of  the  board  do  not  receive  compensation 
for  their  Services. 

The  board  is  empowered  to  engage  such  persons  as  it  may  deem 
wise,  without  civil-service  intervention,  and  to  fix  the  compensation 
of  employees.  The  term  of  office  of  the  director  (State  geologist)  is 
indefinite.     He  receives  an  annual  sahiry. 

The  present  staff  of  the  Survey  consists  of  the  director,  an  assistant 
geologist,  a  chief  field  naturalist  (in  charge  of  biologic  survey),  and  a 
secretary.  K.  C.  Allen  is  the  director.  College  professors  and  ad- 
vanced  students  are  given  temporary  positions  in  the  field  during  the 
field  season,  and  occasionall}^  the  students  are  employed  in  drafting 
and  other  office  work. 

APPROPRIATIONS. 

Under  the  law  of  1869  the  sum  of  $8,000  is  appropriated  annually 
until  the  completion  of  the  work  of  the  Survey.  In  addition,  the 
legislatures  of  1905,  1907,  and  1909  appropriated  $1,000  annually  for 
the  biologic  work  of  the  Survey,  and  during  the  last  decade  various 
amounts,  averaging  about  $2,000  annually,  have  been  appropriated 
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for  Cooperation  with  the  United  States  Geological  Survey  in  the 
preparation  of  topographic  maps. 

Cnexpended  balanees  lapse  to  the  State  treasury  at  the  end  of  the 
fiscal  year  (June  30),  but  bills  contracted  before  that  date  will  be 
paid  from  unexpended  balanees  iip  to  Deeember  15. 

About  50  per  cent  of  the  general  appropriation  ($8,000)  is  ex- 
pended  for  administrative  work.  The  remainder  is  used  for  geo- 
iogic  field  work,  traveling  expenses,  office  incidentals,  etc. 

The  appropriation  for  cooperative  topographic  work  is  expended 
mainly  in  field  work. 

Of  the  $1,000  apropriated  annually  for  the  biologic  survey,  the 
chief  field  naturalist  receives  an  annual  salary  of  $400:  the  remainder 
is  expended  in  field  work,  including  salaries  of  assistants. 

PUBLICATIONS. 

Since  the  Organization  of  the  present  Survey  in  1869  a  large  num- 
ber  of  publications  have  been  issued.  These  include  two  brief  prog- 
ress  reports  (published  in  1869  and  1871) ;  a  series  of  detailed  reports 
on  the  general  and  economic  geology  of  the  State,  comprising 
volumes  1  to  9,  inclusive,  published  between  1873  and  1902;  a  series 
of  annual  reports,  comprising  12  volumes;  two  annual  reports  devoted 
to  the  work  of  the  biologic  survey:  and  publications  1,  2,  and  3  of  a 
new  series.  These  publications  include  reports,  of  both  a  genoral  and 
a  detailed  nature,  on  the  areal,  stratigraphic,  economic,  and  paleon- 
tologic  geology  of  different  sections  of  the  State,  or  of  the  State 
as  a  whole. 

The  board  of  geological  survey  has  füll  control  over  the  distribu- 
tion  of  reports.  Publications  are  sent  to  educational  institutions  in 
the  State  without  charge,  and  to  individuals,  for  purposes  of  Instruc- 
tion, on  receipt  of  transportation  charges.  To  nonresidents  a  regulär 
Charge  is  made.  All  nioneys  received  from  the  sale  of  reports  are 
paid  into  the  State  treasury. 

The  printing  of  all  reports  is  executed  by  the  State  printer,  who 
holds  a  two-year  contract  for  all  State  work.  The  cost  of  printing 
is  paid  from  a  general  fund  and  does  not  conie  out  of  the  Survey 
appropriation. 

PRESKNT    LINKS    OF    WORK. 

Independent  investigdtiorus, — At  presoiit  Iho  Survey  is  |)rimarily  en- 
gaged  in  an  investigation  of  the  salt  industry  of  the  State,  and  in 
geologic  surveys  of  the  Iluronian  areas  in  the  Northern  Peninsula  and 
of  the  copper  district.  The  biologic  work  of  (he  present  season  will 
consist  of  a  botanical  survey  of  the  peach  belt  of  western  Michigan. 

Cooperation  with  the  United  States  Geolog  trat  Surret/. — The  topo- 
graphic survey  of  the  State  is  conducted  in  Cooperation  with  the 
Federal  Survey,  with  a  Joint  appropriation  of  $4,000, 
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MINNESOTA. 

HISTOBICAL  SUMMABY. 

The  Minnesota  State  legislature  of  1872  passed  an  act  creating  the 
Geological  and  Natural  History  Survey,  and  for  33  years  the  work 
of  this  Organization  was  prosecuted  with  varying  vigor  and  support. 
This  law,  which  was  drawn  by  President  William  Watts  FolwelK  of 
the  University  of  Minnesota,  was  very  comprehensive  in  its  scope.  It 
provided  for  explorations  in  geology,  geography,  archeology,  zool- 
ogy,  botany,  and  topography,  the  preparation  of  a  map  of  the  State, 
and  the  establishment  of  a  geologie  and  natural  history  museum.  In 
fact,  it  provided  for  one  of  the  most  comprehensive  surveys  that  was 
ever  organized  in  this  or  any  other  country,  but  since  the  establish- 
ment  of  this  Survey  many  other  surveys  of  equally  wide  scope  have 
been  established.    The  law  creating  this  survey  read  as  foUows : 

Section  1.  It  shaU  be  the  duty  of  the  board  of  reßents  of  the  Fniverslty  of 
Minnesota  to  cause  to  be  begun  as  soon  as  may  be  prnctlcable,  and  to  carry  on, 
a  thorough  geological  aud  natural  history  survey  of  the  State. 

Sec.  2.  The  geological  survey  shall  be  carried  on  with  a  view  to  a  coniplete 
account  of  the  niineral  kingdom,  as  represented  in  the  State,  includlng  the 
number,  order,  dip,  and  niagnitude  of  the  several  geological  strata;  thelr  rlch- 
iiess  in  ores,  coals,  peats,  clays,  salines  and  mineral  waters,  marls,  cements, 
building  stones,  and  other  uaeful  materials;  the  value  of  said  spbstances  for 
economical  purposes,  and  their  accessibility ;  also  an  accurate  cheniical  analysls 
of  the  various  rocks,  soils,  ores,  clays,  peats,  niarls,  and  other  mineral  sub- 
stances,  of  which  complete  and  exact  record  shall  be  made. 

Sec.  3.  The  natural-history  survey  shall  include,  first,  an  examlnatlon  of  the 
vegetnble  productions  of  the  State,  embracing  all  trees,  shrubs,  herbs,  and 
grasses,  native  or  naturalized  in  the  State;  second,  a  coniplete  and  scientific 
account  of  the  animal  kingdoni,  as  properly  represented  in  the  State,  includlng 
all  niammals,  fishes,  reptiles,  birds,  and  insec'ts. 

Sec.  4.  The  said  surveys  and  examinations  shall  be  made  in  the  roanner  and 
Order  following:  First,  the  geological  survey  proi)er,  together  with  the  neces- 
sary  and  implied  mineralogical  investigations,  all  of  which  shall  be  under- 
taken  as  soon  as  may  be  practicable  and  be  carried  forward  with  such  expedl- 
tlon  as  may  be  conslstent  with  economy  and  thoroughness ;  second,  the  botanical 
examinations;  third,  the  zoological  luvest igations:  Provided,  however,  That 
whenever  the  said  board  of  regents  may  find  it  most  economical  to  prosecute 
dliTerent  portions  of  the  surveys  in  conjunction.  or  that  the  public  Interest  de- 
mands  it,  they  may,  in  their  discretion,  depart  from  the  above-prescril>ed  order. 
And  in  the  employmeut  of  assistants  in  the  said  surveys,  the  board  of  regenta 
shall  at  all  times  give  the  preference  to  the  students  and  graduates  of  the  Uni- 
versity of  Minnesota,  provided  the  same  be  well  qualified  for  the  duties. 

Sec  5.  The  said  board  of  regents  shall  also  cause  to  be  coUected  and  tabu- 
lated  such  meteorological  statlstics  as  may  be  needed  to  account  for  the  varieties 
of  cllmate  in  the  various  parts  of  the  State;  also  to  cause  to  be  ascertained 
fbyl  barometrical  observatlons  or  other  appropriate  means  the  relative  eleva- 
tions  and  depressions  of  the  dlfferent  parts  of  the  State ;  and  also,  on  or  before 
the  conipletion  of  the  said  surveys,  to  cause  to  be  compiled  from  such  actual 
surveys  and  measuremeuts  as  may  be  necessary,  an  accurate  map  of  the  State» 
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which  map,  wben  approved  by  the  governor,  shall  be  the  offlcial  map  of  tbe 
State. 

Sec.  6.  It  sball  be  tbe  duty  of  Bald  board  of  regen ta  to  cause  proper  speci- 
mens,  skillfiilly  prepared,  secured,  and  labeled«  of  all  rocks,  soils,  ores,  coals, 
foBsllB,  cem^its,  building  stones,  plants,  woods,  skins,  and  skeletons  of  anl- 
mala,  blrda,  inaects,  and  flsbes,  and  otber  mlneral,  vegetable,  and  animal  sub- 
stances  and  organlsms  dlscovertid  or  examlned  in  tbe  course  of  said  surveys  to 
be  preserved  for  public  inspection  free  of  cost  In  tbe  Unlverslty  of  Minnesota, 
in  rooms  convenlent  of  access  and  properly  warmed,  Hgbted,  ventilated,  and 
fnmisbed  and  in  cbarge  of  a  proper  scientific  curator;  and  tbey  sball  also, 
whenever  tbe  same  may  be  practicable,  cause  dupHcates  in  reasonable  numbers 
and  quantltles  of  tbe  above-named  specimens  to  be  collected  and  preserved 
for  tbe  purpose  of  excbanges  witb  otber  State  universities  and  scientific 
Institutions,  of  wbicb  latter  tbe  '8mltbsonian  Institution  at  Wasbington  sball 
have  the  preference. 

Sec.  7.  Tbe  sald  board  of  regents  sball  cause  a  geological  map  of  tbe  State 
to  be  made  as  soön  as  may  be  practicable,  upon  wbicb,  by  colors  and  otber 
approprlate  means  and  devices,  tbe  various  geological  formations  sball  be 
represented. 

Sec.  8.  It  sball  be  tbe  duty  of  tbe  said  board  of  regents,  tbrougb  tbeir  Presi- 
dent to  make,  on  or  before  tbe  second  Tuesday  In  December  in  eacb  and  every 
year,  a  report  sbowing  tbe  progress  of  the  said  surveys,  accompanied  by  such 
maps,  drawings,  and  speclficatious  as  may  be  necessary  and  proper  to  exem- 
plify  the  same  to  the  govemor,  who  shall  lay  tbe  same  before  tbe  legislature; 
and  tbe  said  board  of  regents,  upon  tbe  completlon  of  any  separate  portion  of 
the  said  surveys,  sball  cause  to  be  prepared  a  memolr  or  final  report,  wbicb 
sball  enibody  in  a  convenient  manner  all  useful  and  important  Information 
accumulated  in  tbe  course  of  tbe  investigation  of  the  particular  department 
or  portion;  which  report  or  memoir  shall  likewise  be  communicated  tbrougb 
the  govemor  to  tbe  legislature. 

Sec.  9.  To  carry  out  tbe  provlsions  of  this  act  the  sum  of  $1,000  per  annum 
Is  hereby  appropriated,  to  be  drawn  and  expended  by  the  [said]  l>oard  of 
regents  of  tbe  üniversity  of  Minnesota. 

Sec.  10.  This  act  shall  take  eCfect  and  be  in  force  from  and  after  its  approval. 

After  the  passage  of  this  act  and  its  approval  by  Govemor  Austin 
in  1872,  Newton  H.  Winchell  was  appointed  State  geologist.  For 
28  years,  or  until  the  year  1900,  the  survey  was  prosecuted  vigorously 
linder  his  direction,  and  it  proved  to  be  one  of  the  most  successful 
investigations  ever  undertaken  in  the  State.  The  publications  com- 
prised  24  volumes  of  annual  reports,  giving  from  year  to  year  a  State- 
ment of  the  work  carried  on  in  the  prosecution  of  the  survey;  10 
bulletins,  published  at  different  times,  giving  special  results  of  ex- 
l)lorations;  and  a  final  report,  consisting  of  five  volumes  of  text  and 
one  voTume  of  maps,  giving  a  summary  of  the  Information  gained  for 
the  benefit  of  the  Commonwealth. 

In  1873  the  legislature  enacted  a  supplementary  law,  under  which 
certain  State  lands,  known  as  State  salt  lands,  were  assigned  to  the 
board  of  regents,  the  money  derived  from  the  sale  of  the  lands  to  be 
disbursed  by  the  board  of  regents  in  accordance  with  the  law  author- 
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izing  the  Geological  and  Natural  History  Survey  of  the  State.  This 
law  also  increased  the  annual  appropriation  for  the  maintenance  of 
the  Survey  from  $1,000  to  $2,000  annually. 

In  1900  the  geologic  work  under  the  Geological  and  Natural 
History  Survey  was  formally  discontinued,  but  the  botanical  and 
Zoologie  work  was  continued  for  a  number  of  years,  under  varying 
appropriations.  Oceasional  geologic  explorations  were  also  author- 
ized.  These  were  placed  under  the  direction  of  Prof.  C.  W.  HalU 
who  up  to  the  present  time  has  continued  to  look  after  the  coUec- 
tions  of  the  Survey  and  to  attend  to  the  geologic  correspondence. 

In  1905,  by  the  codification  of  the  laws  of  the  State,  the  act  creat- 
ing  the  Geological  and  Natural  History  Survey  was  abolished, 
thereby  blotting  out  the  legislation  under  which  scientific  explora- 
tions had  been  conducted  for  33  years.  The  funds  which  had 
accumulated  from  the  sale  of  salt  spring  lands  were,  however,  left  in 
the  hands  of  the  board  of  regents,  to  be  used  by  them  in  scientific 
explorations.  Although  the  amount  of  these  funds  is  not  large,  it 
has  been  most  helpful  in  aiding  scientific  work  along  the  original 
lines  of  the  survey,  particularly  Zoologie  and  botanic  research. 

During  the  many  years  of  prosecution  of  field  work  by  the  Survey 
a  vast  amount  of  geologic  material  was  gathered  for  the  laboratory 
investigations  incident  to  the  preparation  of  reports.  Under  the  law 
this  material  was  to  belong  to  the  scientific  museum,  which  the  board 
of  regents  was  authorized  to  build  up.  Owing  to  a  lack  of  funds  and 
the  growth  of  the  university  it  has  not  been  possible  to  put  this 
material  in  the  shape  of  a  usefui,  practical  museum,  but  it  is  stored 
for  use  as  soon  as  the  resources  of  the  regents  shall  permit  them  to 
give  the  space  required  for  its  display. 

MISSISSIPPI. 

PBEVIOirS  SURVEYS. 

An  act  of  the  legislature  of  Mississippi  entitled  "An  act  to  further 
endow  the  University  of  Mississippi,"  approved  March  5,  1850,  was 
the  first  authorization  of  a  geologic  survey  of  the  State.  Under  this 
law  the  trustees  of  the  university  elected  Dr.  John  Millington,  at 
that  time  professor  of  natural  sciences  at  that  institution,  as  the  first 
State  geologist  and  B.  L.  C.  Wailes  as  assistant  State  geologist. 

This  first  survey  was  not  only  a  geologic  and  agricultural  survey, 
but  contemplated  a  complete  biologic  survey  of  the  State  as  well. 
Dr.  Millington  was  too  old  to  do  active  field  work,  and  the  prosecu- 
tion of  the  survey  feil  principally  upon  Prof.  Wailes.  Much  work 
of  a  reconnoissance  character  was  done  by  Prof.  Wailes  in  an  effort 
to  unfold  the  geologic  structure  of  the  State,  large  collections  of 
specimeijs  were  madCj  and  a  State  mu§eum  w(i§  e^tablished.     The 
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fossils  collected  were  chiefly  from  the  Jackson  and  Vicksburg  forma- 
tions  and  were  determined  by  T.  A.  Conrad.  When  the  report  was 
ready  for  publication  in  1854  it  embodied  so  largely  the  results  of 
Prof.  Wailes's  work  that  Dr.  Millington  thought  that  to  publish  it 
under  his  own  name  would  be  an  injustice  to  his  coworker.  His 
reconunendation  that  it  be  published  in  Waiies's  name  was  adopted, 
and  the  publication  is  known  as  "  Wailes's  report  on  agriculture  and 
geology  of  Mississippi." 

In  1854  Lewis  Harper  succeeded  Wailes  as  State  geologist  and 
Eugene  W.  Hilgard  was  appointed  assistant  State  geologist.  During 
the  next  three  years  the  work  of  the  Survey  was  carried  on  by  these 
men,  chief  attention  being  given  to  the  economic  aspects  of  the  inves- 
tigations.  The  results  are  embodied  in  a  report  on  the  agriculture 
and  geology  of  Mississippi  published  in  1857. 

In  1857  Hilgard  succeeded  Harper  as  State  geologist.  He  was  pre- 
eminently  well  qualified  for  the  w^ork.  Educated  in  Germany,  he 
had  thorough  and  special  training  in  chemistry  and  agricultural 
science,  besides  being  an  accomplished  geologist.  He  studicd  the 
geologic  structure  of  the  State  and  the  economic  products  and  soils 
thoroughly  and  accurately.  He  made  large  and  valuable  coUections 
of  specimens,  which  are  now  in  the  cabinets  of  the  State  University. 

As  a  result  of  his  studies,  Hilgard  in  1860  published  a  most  credit- 
able  report  on  the  geology  and  agriculture  of  Mississippi.  The  civil 
war  broke  out  before  the  reports  were  received  from  the  St.  Louis 
publisher,  and  not  until  after  the  close  of  the  war  were  they  put 
into  circulation. 

During  the  civil  war  appropriations  for  the  Survey  stopped,  except 
the  $1^00  salary  of  the  State  geologist,  which,  though  small,  was 
continued  in  appreciation  of  the  valuable  Services  which  Dr.  Hilgard 
had  given  the  State. 

After  the  close  of  the  war,  owing  to  the  general  financial  depres- 
sion,  no  further  appropriations  for  the  geologic  survey  were  made, 
though  Hilgard  continued  to  serve  as  State  geologist  until  1869, 
being  assisted  by  Eugene  A.  Smith  and  R.  H.  Loughridge.  In  1869 
Hilgard  resigned  his  work  in  Mississippi  and  went  to  Michigan.  He 
was  succeeded  as  State  geologist  by  Dr.  George  Little,  of  Alabama, 
who  was  assisted  by  E.  A.  Smith.  Though  valuable  field  notes  were 
collected  by  Drs.  Little  and  Smith,  no  reports  were  published  by 
them.   The  Survey  lacked  financial  support  and  died  a  natural  death. 

PBESENT  SUBVEY.    • 
LEGAL  DESIGNATION   AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  entitled  the  Geologic,  Economic,  and 
Topographie  Survey  of  Mississippi ;  it  was  created  by  act  of  legis- 
lature  of  March,  1906.    A.  F.  Crider  was  director  from  1906  to  1909. 
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8UMMARY  OF  LA  WS. 

The  objects  of  the  Survey  as  embodied  in  the  act  are  as  foUows: 
To  examine  the  economic  natural  resources  of  the  State;  to  prepare 
a  topographic  map  of  the  State;  to  examine  and  classify  the  soils 
of  the  State ;  to  investigate  the  water  resources  of  the  State ;  to  ex- 
amine and  report  on  road-making  materials  of  the  State;  to  examine 
the  physical  features  of  the  State  in  their  relations  to  the  occupations 
of  the  people;  to  prepare  such  other  special  geologic  reports  as 
may  be  necessary ;  and  to  f onsider  any  other  kindred  scientific  and 
economic  questions. 

In  May  and  November  of  each  year  the  geological  commission 
meets  and  receives  the  report  of  the  Director  of  the  Survey.  The 
conunission  in  turn  is  required  to  report  to  the  legislature  at  each 
regulär  and  special  Session  the  progi'ess  of  the  work  of  the  Survey. 

The  geological  commission  has  general  supervision  of  the  work  of 
the  Survey  in  administrative  matters;  but  the  technical  details  of 
the  work,  the  assignment  of  work  to  assistants,  and  the  supervision 
of  that  work  are  left  to  the  director  of  the  Survey. 

Persons  engaged  in  the  work  of  the  Survey  are  privileged  to  enter 
upon  and  investigate  any  lands  within  the  State  and  are  protected 
by  law  in  the  Performance  of  their  official  duties. 

OROANIZATION. 

The  governing  board  is  the  geological  commission,  consisting  of 
five  members — the  governor  of  the  State,  the  State  Superintendent  of 
education,  the  director  of  archives  and  history,  the  chancellor  of 
the  State  University,  and  the  president  of  the  State  Agricultural 
and  Mechanical  College.  These  officers  are  ex  officio  members  of  the 
commission  and  serve  during  the  tenure  of  their  respective  offices. 
With  the  exception  of  the  secretary  of  the  commission,  who  receives 
$26  a  month,  the  members  receive  no  compensation  for  their  Services. 

The  executive  officer  is  designated  director  of  the  State  Geological 
Survey.  The  present  incumbent  is  E.  N.  Lowe,  who  was  appointed 
by  the  commission  June  4,  1909.  The  director  can  not  hold  any 
other  office  and  is  required  to  give  his  whole  time  to  the  work  of 
the  Survey.  His  term  of  office  is  not  limited.  He  is  paid  an  annual 
salary,  which  is  fixed  by  the  commission. 

The  following  subordinates  are  employed:  One  clerk  and  four 
geologic  and  other  assistants.  One  university  professor  and  two 
advanced  students  have  been  employed  by  the  Survey  during  the 
present  year. 

APPROPRIATIONS. 

Appropriations  are  biennial  and  are  not  contingent  upon  Coopera- 
tion, ünexpended  balances  revert  to  the  State  treasury  immediately 
on  the  expiration  of  the  year.    The  annual  appropriation  is  $8,000, 
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of  which  $2,000  is  for  salary  of  director  and  $6,000  for  salaries  of 
assistants  and  expenses.  The  expenditures  are  made  in  about  the 
f ollowing  proportions : 

Per   Cent. 

Administrative  and  routlne  clerlcal  work 15 

Bk^onomic,  stratigrapbic,  and  areal  geology  and  Underground 

water  reaources 28 

Chemiatry 2 

Soil  survey 55 

• 

Clerical  assistance  in  the  office  is  limited  to  the  summer  season, 
when  the  director  is  much  of  the  time  in  the  field.  The  soil  survey 
is  oontinued  throughout  the  year,  but  all  other  field  work  is  largely 
cut  down  during  the  winter. 


\ 


PUBLICATION8. 

All  publica  tions  of  the  Survey  are  in  the  form  of  bulletins.  Eight 
of  these  have  thus  f  ar  been  published,  in  editions  of  2,000  copies  each. 

For  the  first  three  years  the  cost  of  priuting  averaged  $1,665  a  year 
and  was  paid  out  of  the  State  printing  fund.  In  March,  1910,  a 
geologic  printing  fund  of  $1,000  a  year  was  provided. 

The  Survey  has  absolute  freedom  as  regards  printing,  except  choice 
of  printer.  The  State  printer  does  the  printing  for  the  Survey  under 
a  general  contract  with  the  State. 

The  Survey  has  entire  control  of  the  distribution  of  reports.  They 
are  sent  free,  aside  from  postage,  to  intelligent  Citizens  all  over  the 
State,  to  the  related  departments  of  the  State  government,  to  the 
higher  educational  institutions  in  the  State,  to  the  United  States 
Geological  Survey  and  related  departments  at  Washington,  to  all 
State  surveys  which  desire  to  exchange,  to  all  geologists  expressing  a 
desire  for  them,  to  the  higher  educational  institutions  of  the  country, 
to  public  libraries,  and  to  foreign  geological  surveys  desiring  to 
exchange. 

PRESENT  LINES   OF   WORK. 

Independent  investigations. — The  Survey  is  at  present  engaged 
primarily  in  an  investigation  of  structural  materials  in  the  State  und 
in  a  study  of  the  soils  with  special  reference  to  erosion  and  the 
methods  of  preventing  it. 

Cooperation  with  United  States  Geological  Survey. — Cooperation 
is  maintained  with  the  Federal  Survey  in  the  study  of  the  Coastal 
Piain  deposits  of  Mississippi  and  the  water  resources  of  the  State. 

Cooperation  with  United  States  Bureau  of  Solls. — In  Cooperation 
with  the  Bureau  of  Soils  of  the  United  States  Department  of  Agri- 
culture,  a  Classification  of  the  soils  of  the  State  is  in  progress,  the 
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basis  of  Cooperation  being  that  each  bureau  shall  furnish  the  same 
number  of  men,  and  each  field  party  shall  consist  of  one  man  from 
the  Federal  Bureau  and  one  man  from  the  State  Survey. 

MISSOURI« 
FBEVIOTJS  SUKVEYS. 
FIRST  OEOIiOGICAL  SURVEY. 

The  act  creating  the  first  Geological  Survey  of  Missouri  was  ap- 
proved  by  the  governor  February  24,  1853.  Under  this  act  the  gov- 
ernor  was  authorized  to  appoint  a  State  geologist,  who,  with  assist- 
ants,  was  to  make  a  thorough  geologic  and  mineralogical  survey  of 
the  State.  Prof.  G.  C.  Swallow,  of  Maine,  was  appointed  to  the 
Position,  and  organized  the  department  the  same  year.  Under  his 
direction  the  Survey  continued  active  Operations  until  1861,  when 
it  was  discontinued  because  of  the  civil  war. 

The  publications  of  the  first  Survey  consisted  of  the  "  First  and 
second  annual  reports,"  published  in  1855  as  one  volume  divided  into 
two  parts,  part  1  containing  207  pages  and  part  2  containing  240 
pages;  the  third,  fourth,  and  fifth  progress  reports,  consisting  of 
small  brochures;  and  a  special  report  of  93  pages,  published  in  1859. 
entitled  "Geological  report  of  the  country  along  the  line  of  the 
Southwest  Pacific  Railroad,  State  of  Missouri." 

SECOND  GEOLOGICAL  SITRVEY. 

The  second  Geological  Survey  was  created  in  May,  1870,  by  the 
passage  and  approval  of  an  act  which  astablished  a  "  Mining,  Metal- 
lurgical,  and  Geological  Bureau,"  with  headquarters  at  St.  Louis. 
By  this  act  the  governor  was  authorized  to  appoint  a  governing 
board,  consisting  of  one  member  from  each  congressional  district. 
This  board  appointed  Albert  D.  Hager  to  the  position  of  State 
geologist.  Mr.  Hager  resigned  in  August,  1871,  when  Dr.  J.  G. 
Norwood  was  placed  in  temporary  charge.  On  November  25,  of 
that  year,  Raphael  Pumpelly  was  appointed  State  geologist.  He 
served  until  May,  1872,  when,  on  his  resignation,  Prof.  G.  C 
Broadhead  was  appointed  to  the  office.  Prof.  Broadhead  resigned 
in  1874,  when  the  instruments  and  records  of  the  Survey  were 
moved  to  RoUa,  Mo.,  and  placed  in  charge  of  Prof.  Charles  Williams, 
who  was  made  acting  director.  The  second  Survey  was  abolished 
in  1876. 

The  publications  of  the  second  Survey  consisted  of  a  volume  of 
county  reports  (324  pages)  covering  work  done  between  1855  and 
1871;  Hager's  annual  report  (23  pages),  published  in  1871;  Pum- 
pelly's  report  (655  pages  and  atlas),  published  in  1872;  Broadhead's 
report  (734  pages),  published  in  1874;  and  Williams's  report  (177 
pages),  published  in  1876. 
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PBESENT  SUBVEY. 
LEGAL  DESIGNATION   AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  entitled  the  Bureau  of  Geology  and 
Mines;  it  was  organized  under  au  act  approved  May  13,  1889. 

HISTORICAL   SKETCH. 

By  the  provisions  of  the  act  of  May  13,  1889,  the  Organization  and 
direction  of  the  work  of  the  Bureau  are  under  the  supervision  of  tho 
board  of  managers,  consisting  of  the  governor,  who  is  ex  officio 
President  of  the  board,  and  four  members  appointed  by  the  gov- 
ernor from  the  State  at  large.  On  August  29,  1889,  Arthur  Winslovv 
was  appointed  director  and  State  geologist,  and  he  served  until 
1894.  On  his  resignation  Prof.  C.  R.  Key  es  was  appointed  to  the 
|)06ition,  and  he  served  until  1897.  On  his  resignation  Dr.  John 
(lallaher,  of  Warrensburg,  was  appointed,  and  he  served  until  his 
death,  which  occurred  July  21,  1900,  when  his  son,  Leo  GaUaher, 
was  made  acting  State  geologist.  In  September,  1901,  Dr.  E.  K. 
Buckley  was  appointed  director  and  State  geologist.  He  resigned 
in  May,  1908,  at  which  time  he  was  succeeded  by  H.  A.  Buehler,  the 
present  incumbent. 

SUMMARY  OF  LA  WS  AND  ORGANIZATION, 

As  stated  above,  the  work  of  the  Bureau  is  under  the  supervision 
of  the  board  of  managers,  the  members  of  which  are  appointed 
for  a  term  of  four  years  and  receive  no  compensation  other  than 
traveling  expenses. 

The  executivc  officer  under  whose  supervision  the  work  of  tho 
Survey  is  performed  is  called  director  and  State  geologist.  He  is 
appointed  by  the  board  and  serves  until  his  successor  is  chosen.  Tho 
appointment  and  removal  of  assistants  are  optional  with  the  director 
and  are  without  civil-service  rostrictinns.  The  sahirv  of  the  director 
is  fixed  bv  law  at  "  not  to  exceed  $3,000,"  and  the  salarv  of  the  assist- 
ant  State  geologist  at  ''not  to  oxceed  $1.800."  The  salaries  of  the 
remaining  employees  are  regulatod  by  the  board  of  managers. 

ITie  director  and  from  threo  to  five  assistants  devote  thoir  entire 
time  to  the  work  of  the  Bureau.  Usually  several  temporary  assistants 
are  employed  during  tho  field  soason.  At  present  only  a  small  pro- 
poilion  of  the  work  is  performed  by  College  professors  or  advanced 
students.  A  chemist  and  a  draftsman  are  employed  continuously, 
and  a  Stenographie  clerk  has  ohargo  of  the  office  work.  Additional 
Office  assistants  are  employed  from  time  to  time  as  required. 
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APPR0PRIATI0N8. 

The  Bureau  reoeives  a  biennial  appropriation,  which  is  not  condi- 
tional  upon  Cooperation.  If  the  entire  appropriation  is  not  expended 
during  the  biennial  period  the  sum  remaining  reverts  at  once  to  the 
State  treasury.  The  appropriatTon  during. the  present  biennium  is 
$12,500  annually  for  geology  and  $5,000  annually  for  topography. 

The  appropriation  is  expended  approximately  as  foUows : 

Per  Cent. 

Administration . If) 

Topographie  surveya. 30 

Economic  and  stratigraptiic  geology 35 

Statlstics 2 

ChemiBtry 5 

MiscellaneouB 3 

PubUcatlons 10-20 

PUBLICATIONS. 

The  publica tions  of  the  present  Geological  Survey  of  Missouri 
comprise  a  first  series  of  geologic  reports  numbering  13  volumes,  a 
second  series  of  geologic  reports  numbering  9  voluraes,  and  a  series 
of  biennial  progress  reports  submitted  by  the  director  to  the  boanl 
of  managers  and  by  the  board  transmitted  to  the  legislature.  The 
geologic  reports  are  chiefly  of  an  economic  nature,  but  include  several 
county  reports,  two  volumes  on  the  paleontology  of  Missouri,  two  vol- 
umes  on  the  areal  geology,  and  one  volume  on  the  surface  features 
of  the  State.  The  edition  of  the  geologic  reports  is  usually  3,000 
copies.    The  cost  of  printing  is  paid  out  of  the  Survey  appropriation. 

All  manuscripts  are  submitted  to  a  publication  committee,  consist- 
ing  of  two  members  of  the  board  of  managers.  After  receiving  their 
approval  the  reports  are  published  under  the  direct  supervision  of  the 
State  geologist.     The  printing  is  done  by  the  State  printer. 

PRESENT   LINES   OF   WORK. 

During  the  present  biennial  period  the  Bureau  has  the  foUowing 
investigations  under  way : 

Independent  investigations. — ^A  study  of  the  iron  ores  of  the  State, 
geologic  mapping  in  Jackson  County,  a  study  of  the  Aurora  lead  and 
zinc  area,  reconnoissance  work  along  the  southern  boundary  of  the 
State,  and  geologic  mapping  in  Phelps  County. 

Cooperation  with  the  United  States  Geological  Survey. — ^The 
Bureau  is  cooperating  with  the  Federal  Survey  in  a  study  of  the 
"•  Coal  Measures,"  in  Statistical  work  covering  mineral  production, 
in  the  coUection  of  deep-well  records,  and  in  topographic  mapping. 
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NEBRASKA. 
HISTOBICAX  SKETCH. 

The  first  attempt  to  establish  a  Geological  Siirvey  in  Nebraska  was 
made  in  1891,  when  the  present  State  geologist,  Edwin  H.  Barbour, 
who  had  recently  become  a  resident  of  the  State,  was  appointed  State 
geologist  by  Gov.  Thayer.  The  appointment  was  purely  an  hon- 
orary  one,  there  being  no  f unds  available  for  the  payment  of  either 
salary  or  expenses.  The  newly  appointed  State  geologist  therefore 
defrayed  his  own  expenses  the  first  year.  In  1892  the  Hon.  Charles 
H.  Morrill  proffered  an  annual  allowance  of  $1,000  for  the  main- 
tenance  of  geologic  work  in  the  State. 

In  1893  the  State  legislature  enacted  that  the  head  professor  of 
geology  in  the  University  of  Nebraska  should  be  the  State  geologist, 
without  stipend. 

In  1899  the  board  of  regents  of  the  University  of  Nebraska,  in 
recognition  of  the  importance  of  a  Geological  Survey,  provided  that 
$500  should  be  devoted  to  the  work  during  1899  and  $250  annually 
during  1900,  1901,  and  1902. 

In  1901  the  legislature  made  the  first  appropriation  for  the  Survey. 
the  sum  of  $1,200  being  allotted  for  the  biennium  of  1901  and  1902^ 
Since  that  time  the  legislature  has,  at  the  request  of  the  State  geolo- 
gist, made  the  following  additional  appropriations  to  carry  on  tbe 
work  of  the  Survey:  1903-4,  $2,000;  1905-6,  $2,000;  1907-8,  $2,500; 
1909-10,  $2,500.  For  the  biennium  of  1911  and  1912  the  sum  of 
$10,000  has  been  requested.  Unexpended  balances  lapse  to  the 
State  treasury  on  August  1  following  the  close  of  a  biennium,  which 
is  March  31. 

The  Nebraska  Geological  Survey  has  no  governing  board.  The 
executive  officer  is  the  State  geologist,  who  has  direct  supervision  over 
the  Survey,  employing  such  help  as  he  can  within  the  scope  of  the  ap- 
propriations. 

As  Nebraska  is  a  distinctly  agricultural  State,  with  no  mines  and 
few  mineral  resources,  it  has  enacted  no  mining  and  geologic  laws. 

PUBLICATIONS. 

The  publications  of  the  Survey  consist  of  four  volumes  and  com- 
prise  one  report  on  the  general  geology  of  the  State,  one  county  re- 
port,  five  economic  reports,  eleven  paleontologic  papors,  and  two 
papers  on  prehistoric  man  in  Nebraska.  Several  manuscripts  are 
awaiting  publication.  The  editions  of  the  reports  are  limited  to 
1,000  copies. 

Bids  for  printing  are  advertised  for  by  the  State  printing  board 
and  the  contract  is  let  to  the  lowest  bidder,  but  the  director  of  the 
Survey  specifies  kind  of  paper,  type,  binding,  etc. 
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Two  hundred  copies  of  each  report  are  filed  with  the  State  libra- 
rian  for  exchange  and  distribution ;  the  others  are  distributed  bj'  the 
Survey  to  institutions  gratuitously  and  to  individuals  on  the  payment 
of  postage. 

PBESENT  LINES  OF  WOBK. 

Independent  investiffotionfi. — During  the  past  season  men  and 
teams  were  employed  and  the  first  attempt  at  detailed  geologic  work 
was  made.  The  stratigraphy  of  five  counties  was  worked  out  with 
considerable  minuteness.  This  work  is  to  be  vigorously  continued 
during  the  season  of  1911.  A  separate  report  will  be  devoted  to  each 
county. 

Cooperation  with  United  States  Geological  Survey. — The  topo- 
graphic  work  which  the  United  States  Geological  Survey  has  done 
in  this  State  has  covered  only  about  a  third  of  the  area,  and  it  is  the 
purpose  of  the  State  geologist  during  the  next  biennium  to  benefit 
as  far  as  means  will  allow  by  Cooperation  with  the  Federal  Survey. 

NEW  JERSEY. 
PBBVTOUS  SURVEYS. 

ROGERS    SURVEY,    1835-1840. 

The  first  geologic  survey  of  New  Jersey,  commonly  known  as  the 
Rogers  survey,  was  authorized  by  act  of  the  legislature  dated  Febru- 
ary  2G,  1835.  Henry  D.  Rogers,  professor  of  geology  in  the  Uni- 
versity  of  Pennsylvania,  was  appointed  to  make  the  survey.  Reports 
of  progress  were  presented  in  183G,  1837,  and  1838,  and  a  final  report 
was  published  in  1840,  the  latter  an  octavo  volume  of  301  pages,  with 
a  geologic  map  of  the  State  on  a  scale  of  6  miles  to  the  inch  and  two 
cross  sections.  The  more  important  geologic  periods  were  recog- 
nized  and  their  formations  mapped  and  described,  emphasis  being 
given  to  the  economic  products.  The  total  amount  appropriated  was 
$5,000,  and  the  work  of  the  survey  terminated  with  the  Submission  of 
the  final  report. 

KITCHELL   Sl'RVEY,    1854-1856. 

In  January,  1854,  Gov.  R.  M.  Price  recommended  that  a  thorough 
geologic  survey  of  the  State  be  authorized.  This  was  done  in  March 
of  the  same  year,  and  Dr.  William  Kitchell  was  appointed  Superin- 
tendent and  State  geologist,  Dr.  George  IL  Cook  assistant  geologist, 
Dr.  Henry  Wurtz  chemist  and  mineralogist,  and  Gen.  E.  L.  Viele 
topographic  engineer.  The  law  provided  for  a  thorough  geologic 
survey  by  townships,  with  county  reports.  Work  was  carried  on  in 
1854, 1855,  and  1856,  and  annual  reports  for  those  years,  also  a  report 
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on  the  geology  of  Cape  May  County,  were  published.  Good  progress 
had  been  made,  particularly  in  determining  the  distribution  and 
character  of  the  iron  ores,  green-sand  marl,  and  clay  deposits,  and 
more  or  less  topographic  work  had  been  completed  in  8  of  the  21 
counties  of  the  State,  when  the  work  was  suspended.  A  total  of 
$49,000  was  appropriated  during  these  three  years,  but  owing  to  the 
poor  condition  of  the  State's  finances  only  a  portion  of  this  was  ever 
available  and  the  survey  died  of  financial  starvation,  leaving  much 
work  in  an  unfinished  condition. 

In  1860  the  State  Agricultural  Society  secured  the  passage  of  an 
act  by  which  Dr.  Kitchell  was  allowed  free  use  of  all  material  and 
data  coUected  by  his  survey,  for  the  purpose  of  Publishing  a  final 
report  and  map  at  his  own  financial  risk.  Owing  to  Dr.  Kitchell's 
death  in  1861  nothing  resulted  from  this  legislation. 

In  1863  the  same  society  secured  the  passage  of  a  law  authorizing 
its  oflScers  to  receive  all  the  survey  material  and  data,  which  were 
to  be  transferred  to  Dr.  George  H.  C!ook  or  some  other  suitable  per- 
son,  with  a  view  of  completing  the  survey  as  contemplated  in  the 
agreement  with  Dr.  Kitchell.  Under  this  authorization  some  work 
was  done  in  1863,  with  results  so  satisfactory  that  in  1864  Dr.  Cook 
persuaded  the  legislature  to  establish  a  new  Survey,  which  has  since 
been  continuously  maintained. 

PBESENT  SUBVEY. 
LEGAL  DESIGNATION   AND  DATE  OF  ORGANIZATION. 

The  title  of  the  present  Organization  is  Geological  Survey  of  New 
Jersey;  it  was  established  by  act  of  the  legislature  in  March,  1864, 

HISTORICAL  SKETCH. 

In  the  law  establishing  the  Geological  Survey  of  New  Jersey  Dr. 
Greorge  H.  Cook  was  named  as  State  geologist.  Dr.  Cook  continued 
in  that  office  until  his  death  in  1889.  In  1890  Dr.  John  C.  Smock, 
who  since  1864  had  been  almost  continually  associated  with  Dr.  Cook 
in  the  work  of  the  Survey,  was  made  State  geologist.  He  resigned 
in  1901,  and  was  succeeded  by  Dr.  Henry  B.  Kümmel,  who  had  been 
connected  with  the  Survey  since  1892.  At  first  it  was  contemplated 
that  the  work  of  the  Survey  would  be  completed  in  four  years,  and 
it  was  so  specified  in  the  act  of  1864.  This  clause,  however,  was  soon 
repealed,  and  by  successive  acts,  passed  at  five-year  intervals,  financial 
Support  was  provided  for  the  Survey  until  1895.  Since  that  time  an 
appropriation  for  the  Survey  has  each  year  been  made  in  the  regulär 
appropriation  bill. 
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8UHMARY  OF  LA  WS. 

The  original  act  has  been  so  extended  and  modified  from  time  to 
time  by  amendment  and  Supplement  that  the  legal  provisions  under 
which  the  Survey  is  conducted  can  be  better  understood  frcHn  a  sum- 
mary  than  from  the  quotation  of  Statutes.  The  law  recognizes  ^  the 
duty  of  the  State  to  develop  and  render  available  tothe  füllest  extent 
the  facts  relative  to  its  great  natural  resources,  as  also  of  its  agricul- 
tural,  mining,  meehanical,  and  other  i'ndustrial  interests,"  and  it 
places  upon  the  Survey  the  carrying  out  of  this  duty. 

There  is  a  board  of  managers,  eomposed  originally  of  two  from 
eaeh  congressional  district,  but  now  of  one  from  each  congressicmal 
district  (of  which  there  are  10)  and  not  more  than  10  from  the 
State  at  large.  The  board  was  formerly  self-perpetuating,  but  its 
members  are  now  appointed  by  the  governor,  who  is  ex  officio  Presi- 
dent of  the  board,  and  are  confirmed  by  the  Senate,  for  terms  of  five 
years  each,  not  more  than  four  being  appointed  each  year.  The 
board  has  power  (1)  to  appoint  the  State  geologist  and  to  fix  his 
salary,  (2)  to  fix  the  salaries  of  his  permanent  assistants,  (3)  to 
approve  for  publication  all  reports  submitted  and  direct  the  distribu- 
tion,  by  sale  or  otherwise,  of  reports,  maps,  and  suites  of  specimens, 
and  (4)  "  on  the  application  of  at  least  five  owners  of  separate  lots  of 
land  included  in  any  tract  of  land  in  this  State  which  is  subject  to 
overflow  from  f reshets,  or  which  is  usually  in  a  low,  marshy,  boggy, 
or  wet  condition,"  to  examine  such  tracts,  and,  if  deemed  for  the 
public  interest,  to  survey  and  make  a  plan  for  their  drainage,  which 
plan  is  to  be  submitted  to  the  supreme  court,  with  a  request  for  the 
appointment  of  commissioners  to  carry  out  and  execute  the  works 
of  drainage  and  to  assess,  collect,  and  pay  the  expenses  incurred.  In 
practice  the  board  of  managers  is  chiefly  an  advisory  body,  the  gen- 
eral  direction  and  the  details  of  management  of  the  Survey  being 
left  to  the  State  geologist. 

The  State  geologist  has  by  law  authority  (1)  to  appoint  assist- 
ants  (sjiibject  to  the  provisions  of  a  later-enacted  civil-service  law) ; 
(2)  to  fix  salaries  of  temporary  assistants,  to  purchase  necessary  in- 
struments,  supplies,  and  materials,  and  to  direct  all  incidental  expend- 
itures;  (3)  to  enter,  with  his  assistants,  without  molestation,  upon 
all  lands  in  the  State  to  further  the  objects  of  the  Survey;  and  (4) 
to  prepare  or  cause  to  be  prepared  both  administrative  reports  and 
scientific  reports  and  maps  on  subjects  pertinent  to  the  work  of 
the  Survey.  By  custom  he  has  authority  in  all  matters  relating  to 
the  Survey  not  specifically  reserved  by  law  to  the  board  of  managers. 
From  time  to  time  the  legislature  has  directed  the  State  geologist  to 
make  special  surveys  of  various  kinds,  such  as  of  forestry  conditions 
in  the  State  and  routes  for  inland  waterways. 
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ORGANIZATION. 

The  governing  body  is  the  board  of  managers,  made  up  as  stated 
under  "  Summary  of  laws."  Apart  from  their  power  to  appoint  the 
State  geologist,  fix  salaries,  and,  through  a  committee,  audit  all 
expenditures,  their  duties  are  chiefly.  advisory.  ßegular  meetings 
are  held  twice.a  year;  special  meetings  when  required.  Members  of 
the  board  receive  no  compensation  but  are  reimbursed  for  expenses 
ineurred  in  attending  meetings. 

The  State  geologist  is  appointed  by  the  board  of  managers,  subject 
to  the  approval  of  the  govemor,  and  holds  office  at  the  pleasure  of 
the  board.  He  is  by  law  ex  officio  executive  officer  of  the  forest 
commission  of  New  Jersey  and  gives  considerable  attention  to  the 
direction  of  that  work  but  receives  no  extra  compensation  therefor. 
He  is  not  at  liberty  to  undertake  outside  professional  work  or  to  hold 
other  positions."  The  present  State  geologist,  Henry  B.  Kümmel, 
was  appointed  January  1,  1902,  and  is  the  third  to  hold  that  office 
since  the  establiShment  of  the  Survey  in  1864.  His  compensation  is 
an  annual  salary,  fixed  by  the  board  of  managers  and  paid  in  monthly 
installments. 

The  headquarters  of  the  Survey  are  in  the  capitol  building  at 
Trenton,  N.  J. 

There  are  two  clerical  assistants,  who  are  appointed  by  the  State 
geologist  from  eligible  lists  furnished  by  the  State  civil  Service 
commission.  They  are  employed  continuously  and  are  subject  to 
removal  by  the  State  geologist  at  any  time  and  for  any  cause  except 
politics  or  religion.  Their  compensation  ranges  from  $40  to  $75  a 
month. 

One  geologic  assistant  and  ono  chemist  are  continuously  employed. 
and  temporary  geologic  assistants  are  engaged  from  tinie  to  time  on 
a  per  diem  basis.  The  temporary  assistants  are  chiefly  instructors 
and  Professors  in  geology  in  Colleges  and  univorsities.  The  monthly 
compensation  of  these  assistants  ranges  from  $75  to  $150,  and  the 
per  diem  rates  from  $3  to  $10. 

Under  a  cooperative  agreeinent  with  the  Bureau  of  Soils  of  the 
United  States  Department  of  Agriculture  and  the  New  Jersey  State 
Agricultural  Experiment  Station,  the  Survey  for  two  months  pays 
the  salary  and  the  fiekl  expenses  of  two  fiold  assistants  in  an  agri- 
cultural survey.  The  salary  of  these  field  assistants,  who  are  students 
of  the  State  Agricultural  School.  is  $25  a  month. 

Under  a  cooperative  agreenient  with  the  State  road  commissioner, 
two  assistants  in  the  chemical  laboratorv,  engaged  partly  in  survey 
work  and  partly  in  work  for  the  State  road  commissioner,  are  carried 
on  the  commissioner's  pay  roll  at  the  rate  of  $50  and  $G0  a  month. 
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Under  civil-service  ruiings  some  scientific  positions  are  in  the  com- 
petitive  class  and  others  are  exempted. 

The  topographic  and  engineering  work  of  the  Survey  is  in  charge 
of  a  Consulting  engineer  of  high  standing,  who  has  an  office  in  New 
York  City.  His  employees  are  detailed  to  the  work  as  the  exigen- 
cies  of  the  case  demand  and  are  not  subject  to  civil-service  regnla- 
tions.  All  men  in  this  group  are  paid  on  a  per  diem  basis,  for  time 
actually  employed,  at  rates  ranging  from  $4  to  $10  a  day. 

APPRüPRIATIONS. 

Appropriations  for  the  Survey  are  made  annually  in  the  general 
Appropriation  bill.  They  are  not  contingent  on  Cooperation  with 
any  other  Organization.  Unexpended  balances  in  the  hands  of  the 
State  treasurer  at  the  close  of  the  fiscal  year  (October  31)  imnie- 
diately  lapse  to  the  State  treasury,  although  there  may  be  outstand- 
ing  bills  awaiting  payment.  Under  certain  restrictions,  however, 
uncompleted  contracts  may  be  filed  against  a  balance,  and  so  carry 
it  over  into  the  next  fiscal  year. 

The  present  annual  appropriation  is  $16,500.  With  the  exception 
of  the  salary  of  the  State  geologist,  the  payment  of  which  is  specified 
in  the  bill,  the  expenditure  of  the  appropriation  is  left  to  the  State 
geologist.  Special  funds  have  sometimes  been  provided  for  specific 
investigations  ordered  by  the  legislature. 

The  expenditures  for  1909  may  l)e  classed  as  follows: 

l*ei*  cont. 
Administrative  and  routine  clericnl  work 28 

Toix)grai)liic  work  (field  work,  ottice  work,  and  iHU)lication)__  9 

Economic,  stratlpraphic,  and  nrenl  jr(M)l();:.v 3ß 

Statistical  geoI()gy 4 

Paleontologic  peology 1 

Chemical  work _    11 

Underground  water  resourcos .3 

Stream  flow  and  reservolr  sites__ 3 

Testing  read  materlals,  etc 3 

PUBLK'ATIONS. 

From  1864  to  1909,  inclusive,  the  Survev  has  issued  an  annual 
report  for  each  year  except  1808.  -These  include  administrative  re- 
ports  and  scientific  papers.  In  18()8,  at  the  completion  of  the  first 
four-year  period  of  the  Survey,  a  final  report,  entitled  "  Geology 
of  New  Jersey,"  by  G.  H.  Cook,  was  published.  This  series  of  annual 
reports,  with  accompanying  scientific  papers,  is  to  be  replaced  by  a 
series  of  bulletins,  numbered  consecutively  and  each  dealing  with  a 
distinct  subject.  The  annual  administrative  report  of  the  State 
geologist,  dealing  with  the  business  of  the  Survey,  will  hereafter  be 
issued  as  one  of  this  series  of  bulletins, 
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In  1888  a  series  of  monographs,  or  so-called  final  reports,  was 
commenced.  These  are  published  at  irregulär  intervals.  Volumes 
1,  2  (pts.  1  and  2),  3,  4,  5,  6,  and  7  of  this  series  have  already 
appeared. 

In  1886  a  series  of  reports  on  paleontology  was  commenced. 
Volumes  1  and  2  were  published  in  Cooperation  with  the  United 
States  Geological  Survey,  and  appeared  also  as  monographs.  Volume 
3  was  issued  in  1903  and  volume  4  in  1907. 

Two  series  of  topographic  maps  are  published  and  kept  in  stock. 
One  series  is  on  a  scale  of  1  mile  to  the  inch  and  Covers  the  entire 
State.  This  series  was  surveyed  originally  from  1880  to  1887,  in 
Cooperation  with  the  United  States  Geological  Survey,  but  by  a 
topographic  corps  organized  by  the  State  Survey.  The  entire  cost 
of  this  work,  exclusive  of  the  primarv  triangulation  by  the  United 
States  Coast  and  Geodetic  Survey,  but  including  tertiary  triangula- 
tion over  about  2,000  Square  miles,  was  $54,744.58,  or  $6.93  per  Square 
mile.  Work  done  by  earlier  organizations  reduced  the  cost  about  50 
Cents  per  square  mile,  and  if  the  Survey  had  been  compelled  to  fur- 
nish  its  own  triangulation  the  cost  would  have  been  about  $10  per 
Square  mile.  About  half  of  the  expense  of  this  work  was  met  by  the 
United  States  Geological  Survey.  These  maps  have  been  revised 
from  time  to  time  and  the  culture  brought  down  to  date.  Twenty 
sheets  make  up  this  set.  The  second  series  of  topographic  maps  is 
on  a  Scale  of  2,000  feet  to  the  inch  and  Covers  the  metropolitan  dis- 
trict.  The  topography  is  taken  from  the  earlier  maps,  revised  where 
necessary,  and  additional  data  relating  to  culture  added.  Twenty- 
four  sheets  of  this  series  have  been  published  and  are  kept  in  stock. 

Geologie  folios,  data  for  which  are  furnished  in  part  by  the  mem- 
bers  of  the  State  Survey,  are  published  in  Cooperation  with  the 
United  States  Geological  Survey,  a  special  edition  of  1,000  copies 
being  prepared  as  the  "Geologie  Atlas  of  New  Jersey." 

Of  the  annual  reports,  4,500  copies  are  published  and  about 
3,700  distributed  immediately.  Editions  of  the  final  reports  vary 
from  2,000  to  5,000  and  of  the  paleontologic  reports  from  1,000  to 
1,500.  Maps  are  printed  in  editions  of  1,000.  The  reports  are 
distributed  without  charge,  excepting  the  last  200  copies  of  each 
edition,  which  are  sold  at  cost.  For  the  larger  reports  recipients  are 
required  to  pay  postage  or  express  charges.  Maps  are  sold  at  25  cents 
a  sheet,  and  geologic  folios  at  the  same  price  as  fixed  by  the  United 
States  Geological  Survey.  The  average  annual  income  from  the 
sale  of  publications  is  from  $1,100  to  $1,200,  which  is  paid  monthly 
to  the  State  treasurer  and  can  not  be  redrawn  for  the  use  of  the 
Survey. 

The  average  annual  cost  of  printing  the  Survey  reports  and  accom- 
panying  maps  from  1902  to  1909,  inclusive,  the  period  of  the  present 
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administration,  has  been  $3,200,  or  $2,131  for  each  report.  The  cost 
of  the  annual  reports  has  ranged  from  $554  to  $2,204,  and  for 
volumes  of  the  final  report  and  paleontologic  series  from  $912  to 
$7,000.  The  average  cost  of  reports  from  1891  to  1900  was  $5,484. 
The  cost  of  printing  reports  and  maps  which  accompany  them  is 
paid  from  the  appropriation  for  public  printing.  The  cost  of  en- 
graving  and  printing  the  topographic  atlas  sheets  and  the  cost  of  the 
geologic  folios  is  paid  from  the  appropriation  for  the  support  of  the 
Survey. 

All  matters  relating  to  the  printing  of  maps  paid  for  from  Survey 
funds  are  solely  in  the  hands  of  the  State  geologist.  Contracts  for 
printing  reports  are  awarded  by  the  State  printing  board  (composcd 
of  the  governor,  State  comptroller,  and  State  treasurer)  after  com- 
petitive  bidding.  The  quality  of  paper  and  size  of  type  are  fixed  by 
them,  according  to  certain  legal  requirements.  The  subject  matter 
of  the  reports,  the  style,  the  number  of  illustrations,  etc.,  have  for 
two  or  three  years  been  subject  to  the  censorship  of  the  editor  of 
public  documents.  This  censorship  is  by  no  means  formal,  and  some 
departmental  reports  are  vigorously  pruned.  Reports  of  the  Sur- 
vey, however,  have  heretofore  been  passed  without  change.  Special 
reports  (not  annual  reports)  must  be  ordered  printed  by  the  State 
printing  board. 

About  100  copies  of  each  report  are  retained  by  the  Superintendent 
of  public  documents  for  use  of  the  legislature.  The  remainder  of  the 
edition  is  delivered  to  the  Survey  for  distribution.  Reports  are  sent 
to  working  geologists,  to  other  geological  surveys  in  this  country  and 
abroad,  to  public  libraries  in  New  Jersey,  to  many  Colleges,  universi- 
ties,  and  libraries  in  other  States,  and  to  Citizens  of  New  Jersey  and 
other  States  who  request  them.  The  mailing  list  is  kept  alive  chiefly 
by  the  elimination  of  those  who  for  two  or  three  years  in  succession 
neglect  to  return  the  acknowledjLTnient  card  inclosed  in  each  report, 
and  by  the  addition  of  those  requesting  that  reports  be  sent  to  them 
regularly. 

PRESENT  LINES   OF  WORK. 

V 

INDEPENDENT  INVESTIOATIONS, 

The  preseiit  main  lines  of  work  of  the  Survey,  indopendent  of 
otlier  (le|)artnieiits  or  huroans,  are  as  follows: 

1.  Revision  and  publication  of  new  editions  of  topographic  maps 
as  rapidly  as  old  editions  are  exhausted.  On  an  average  two  or 
three  new  atlas  sheets  are  puhlished  annually.  On  some  sheets 
the  chan^es  in  the  culture  liave  hoen  so  extensive  as  to  necessitate 
the  on;ü:raving  of  new  copper  plates  to  re])lace  the  lithocraph  stones. 

2.  The  conipilation  and  publication  of  a  new  State  geologic  map 
in  two  sheets  on  a  scale  of  1 :  250,000. 
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3.  The  publication  of  a  report  on  iron  ores  and  iron  inining  and 
the  preparation  of  a  report  upon  the  surface  formations  of  the 
Coastal  Piain,  the  field  work  of  which  has  already  been  completed. 

4.  Paleobotanic  investigations  of  the  flora  of  the  Coastal  Piain 
deposits. 

5.  The  testing  of  coal.purchased  by  State  institutions  to  determine 
its  heat-producing  values. 

COOPERATIVE  IKVE8TIOATION8. 

United  States  Geologkai  Surrey. — Cooperation  with  the  Federal 
Survey  is  being  carried  on  along  several  lines: 

1.  Geologie  folios,  to  which  workers  of  both  siirveys  have  con- 
tributed,  are  engraved.and  printed  by  the  United  States  Geological 
Survey.  At  the  time  of  printing  a  certain  niimber  are  Struck  off 
for  the  State  Survey.  These  are  bound  in  a  special  cover  and  sold 
to  the  State  Survey  at  eost  of  presswork  and  paper.  Four  of  these 
Joint  folios  have  already  been  published  and  others  are  in  prepa- 
ration. 

2.  In  1909  the  State  Survey  cooperated  with  the  United  States 
Greological  Survey  in  the  coUection  of  statistics  of  mineral  produc- 
tion  in  the  State,  This  plan  of  Cooperation  was  not  carried  out 
during  1910,  owing  to  the  taking  of  the  national  census,  biit  it  is 
expected  that  it  will  be  resumed  in  1911. 

8.  The  State  geologist  has  been  appointed  a  special  agent  of  the 
United  States  Geological  Survey  for  the  collection  of  well  data  and 
as  such  finds  the  work  of  obtaining  well  records  and  samples  greatly 
facilitated.  The  records  are  filed  with  the  State  Survey  and  are  open 
to  inspection  at  any  time  by  members  of  the  National  Survey. 

Other  State  surveya. — No  cooperative  work  is  carried  on  at  the 
present  time  with  geological  surveys  of  other  States. 

Ututed  States  Bureau  of  Soils. — In  1909  the  Bureau  of  Soils  of 
the  United  States  Department  of  Agriculture,  the  State  Agricultural 
Experiment  Station  of  New  Jersey,  and  the  Geological  Survey  of 
New  Jersey  entered  into  a  cooperative  agreement  relating  to  an 
agricultural  and  soil  survey  of  the  State.  Most  of  the  work  in  con- 
nection  with  the  chemical  analyses  of  the  soils  is  done  by  the  State 
Survey,  which  also  contributes  to  the  expenses  of  the  field  parties  in 
both  the  soil  survey  and  the  agricultural  canvass,  the  other  two 
bureaus  bearing  the  remainder  of  the  field  expenses  and  making  the 
neoessary  physical  determinations. 

State  road  eommissioner. — ^The  State  Survey  is  cooperating  with 
the  State  road  eommissioner  in  the  construction  of  improved  State 
roads,  of  which  New  Jersey  now  has  1,527  miles.  The  Survey  froni 
time  to  time  furnishes  the  eommissioner  with  Information  regarding 
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the  occurrence  of  materials  suitable  for  roads  and  passes  on  the 
snitability  of  materials  submitted  by  road  contractors.  A  more 
iniportant  line  of  work  during  the  last  two  years  has  been  in  con- 
nection  with  the  use  of  asphaltum  binder  and  heavy  residual  oils  in 
the  construction  of  macadam  roads.  A  large  part  of  the  time  of  the 
chemist  of  the  Siirvey  has  been  devoted  to  investigations  to  determine 
the  best  type  of  oil  to  be  used  and  to  framing  specifioations.  During 
the  road-building  season,  before  the  oil  is  used,  samples  from  each 
carload  supplied  are  required  to  be  tested  in  the  laboratory  of  the 
Survey,  to  determine  whether  or  not  the  oil  eonforms  to  the  specifi- 
oations. The  expense  of  this  work  is  defrayed  in  part  by  the  State 
road  commissioner. 

NEW  YORK. 
FBEVIOUS  SUBVEYS. 

The  Geological  Survey  of  New  York  is  the  outgrowth  of  the 
scientific  activity  of  Arnos  Eaton,  first  senior  professor  of  the 
Rensselaer  School,  at  Troy,  supported  by  the  substantial  patronage 
of  Gen.  Stephen  Van  Rensselaer  and  the  encouragement  of  Gov. 
Dewitt  Clinton.  At  the  request  of  the  latter,  Eaton  delivered 
lectures  on  geology  and  allied  sciences  before  the  legislature  of 
the  State,  and  under  the  patronage  of  Van  Rensselaer  he  executed 
geologic  surveys  of  Rensselaer  County  and  the  district  adjoining 
llie  Erie  Canal.  After  several  recommendations  bv  Gov.  Clinton, 
rnd  in  resjwnse  to  later  petitions  from  organized  societies  in  Albany 
lind  New  York,  the  secretary  of  state,  John  A.  Dix,  was  in  1835 
nuthorized  to  present  to  the  legislature  a  plan  for  a  general 
natural-history  survey  of  the  State,  in  which  scheme  a  geologic 
survey  was  to  hold  a  leading  place.  This  report,  rendered  in  1830, 
formed  the  fundamental  plan  on  which  the  Geological  Survey  of 
New  York  was  based.  In  accordance  therewith  the  State  was 
divided  into  four  districts,  with  a  district  geologist  and  one  assistant 
in  charffe  of  each.  and  it  was  believed  that  four  vears  would  be 
sufficient  for  the  accomplishment  of  the  work.  Annual  reports  were 
lo  be  rendered  by  each  chief  geologist,  and  final  reports  were  to  be 
submitted  at  the  close  of  the  work. 

The  district  geologists  appointed  under  the  provisions  of  this 
act  were  Lieut.  W.  W.  Mather,  Prof.  Ebenezer  Emmons,  Lardner 
Vanuxem,  and  Timotliy  A.  Conrad.  In  1837  a  partial  rearrangement 
of  these  appointments  was  made,  by  which  James  Hall,  assistant 
during  the  first  year  to  Prof.  Emmons,  took  the  place  of  Mr.  C'On- 
rad.  the  latter  being  appointed  paleontologist  to  the  Survey.  Con- 
comitant  with  this  change  was  a  redivision  of  the  western  or  third 
and  fourth  districts  bv  a  north-south  line  instead  of  an  east-west 
line.     It  was  not  tili  1842  and  1843  that  the  final  reports  were  sub- 
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mitted,  and  with  their  Submission  the  Organization  terminated  its 
active  existence  as  such,  though  the  title  of  the  Survey  has  never  been 
abrogated.  The  publications  of  this  early  Survey  comprised  16 
annual  reports  and  four  final  reports. 

The  werk  of  the  Organization  was  continued  by  the  designation  of 
Prof.  Emmons  to  take  charge  of  the  reports  on  agricultnre  (in  which 
this  distinguished  geologist  found  opportunity  to  expound  in  füll 
bis  Taconic  system  of  rocks),  and  by  the  appointment  of  James  Hall 
t«  continue  the  work  on  the  paleontology  of  the  New  York  forma- 
tions.  The  title  of  State  geologist  and  paleontologist  was  thus  kept 
alive  bv  the  activities  of  Prof.  Hall,  and  in  1892  both  were  reaffirmed 
by  a  new  commission  issued  to  Prof.  Hall  by  Gov.  Flower.  The  13 
quarto  volumes  devoted.to  the  paleontology  of  New  York,  which 
were  published  between  the  years  1842  and  1894,  constitute  a  monu- 
ment  to  the  labors  of  James  Hall  and  bis  assistants  and  form  one  of 
the  Standards  of  North  American  paleontology. 

In  1898,  on  the  death  of  Prof.  Hall,  the  regents  of  the  University 
of  New  York,  who  had  statutory  control  of  the  offices,  appointed 
F.  J.  H.  Merrill  as  State  geologist  and  John  M.  Clarke  as  State 
paleontologist. 

In  1904,  on  the  consolidation  of  the  University  of  the  State  of 
New  York  and  the  Department  of  Public  Instruction  into  the  Educa- 
tion  Department,  John  M.  Clarke  was  appointed  State  geologist  and 
paleontologist,  and  he  stil}  holds  these  titles,  in  connection  with  the 
directorship  of  the  Science  Division  of  the  Education  Department 
and  the  State  Museum. 

PBESENT  SUBVET. 
LEGAL    DESIGNATION    AND    DATE    OF    ORGANIZATION. 

The  present  Organization  is  known  as  the  Science  Division  ((ico- 
logical  Survey)  of  the  Education  Department;  it  was  organized  in 
1904. 

8UMMARY    OF   LAW8. 

Under  the  codified  education  law  (1910),  the  commissioner  of  edu- 
cation and  the  regents  of  the  Univereity  of  New  York  appoint  the 
State  geologist  and  paleontologist.  No  other  Statute  bears  on  this 
Office.  The  work  of  the  official  and  of  the  division  is  a  matter  of 
agreement  between  the  appointee  and  the  commissioner. 

ORGANIZATION. 

The  governing  authority  is  vested  in  the  commissioner  of  education 
and  the  regents  of  the  University  of  the  State  of  New  York.  The 
commissioner  is  appointed  for  life  by  vote  of  the  regents.     The 
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ri'gent.s  are  elected  to  office,  for  specific  periods,  on  Joint  ballot  of 
the  State  senate  and  asseniblv. 

The  executive  officer  is  the  State  geologist  and  paieontologist,  who 
is  appointed  by  the  comniissioner  of  education  and  the  regents  pf 
the  University  of  New  York.  His  terni  of  office  is  during  efficiency 
and  good  behavior.  The  State  geologist  is  also  director  of  the 
Science  Division  of  the  Education  Department.  The  present  incum- 
bent  is  John  M.  Chirke.  The  State  geologist  and  paleontologist  re- 
ceives  an  annual  salary,  fixed  annually  by  law,  on  recommendation 
of  the  commissioner  of  education. 

The  permanent  force  of  the  Survey  consists  of  six  clerical  as- 
sistants  and  seven  geologic  assistants.  In  addition,  from  five  to 
twelve  temporary  geologic  assistants  are  employed  as  required  bj'  the 
work  of  the  Survey.  The  temporary  assistants  are  College  professors 
and,  occasionally,  advanced  students.  All  appointments  are  made 
on  recommendation  of  the  State  geologist,  with  the  approval  of  the 
conmiissioner  of  education.  All  permanent  positions  are  subject  to 
competitive  civil-service  examination.  Temporary  appointments  are 
subject  to  exemption  by  the  State  civil-service  commission. 

APPROPRIATION  8. 

Appropriations  are  annual.  None  are  contingent  on  Cooperation. 
Unexpended  bahinces  are  carried  over,  except  in  case  of  salaries, 
which  hipse  at  the  close  of  the  fiscal  year. 

The  sahiries  of  the  permanent  staff  amount  to  $21,260.  Expenses, 
inchuling  cost  of  temporary  assistants,  are  estimated  at  $7.000.  The 
appropriation  for  maintenance  covers  the  entire  Science  Division. 

PUBLICATIONS. 

The  publications  of  the  Survey  consist  of  a  series  of  bulletins  and 
a  series  of  memoirs.  Annual  reports  are  issued  as  bulletins.  All  are 
included  in  the  annual  reports  of  the  State  Museum  and  are  also  pub- 
lished  separately.     The  editions  vary  from  8,000  to  5,000. 

The  publications  are  distributed  gratuitously  to  registered  librarias 
and  scientific  correspondents;  the  remainder  are  sold.  The  income 
from  the  sale  of  publications  is  deposited  daily  with  the  State 
treasurer. 

The  average  annual  cost  of  printing  is  $25,000.  This  is  paid  from 
the  State  printing  fund.  The  printing  is  done  by  the  State  printer, 
under  general  contract  with  the  State.  The  sizes  of  the  reports  are 
Standard — quarto  for  memoirs  and  octavo  for  bulletins.  The  paper, 
illustrations,  and  contents  are  left  to  the  State  geologist  and  paleon- 
tologist, subject  to  approval  of  the  commissioner  of  education- 
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Aside  from  the  stipulation  that  copies  of  all  publications  shall  be 
sent  to  registered  libraries,  the  distribution  is  left  to  the  State 
geologist. 

PRESENT  LINES  OF  WORK. 

The  present  lines  of  work  of  the  Survey  comprise  economic  and 
tectonic  geology,  stratigraphy,  areal  mapping,  surficial  geology  and 
mapping,  mineralogy,  and  paleontology. 

No  Cooperation  is  maintained. 

NORTH  CAROLINA. 

PBEVIOUS  SUBVEYS. 

In  1823  an  act  of  the  general  assenibly  of  Ihe  State  of  North  Caro- 
Hna  atithorized  the  board  of  agriculture  to  pay  the  expenses  of 
"geological  excursions  "  for  a  period  of  years.  The  work  was  begiin 
by  Prof.  Denison  Olmsted,  of  the  State  University,  and  during  his 
incumbency  nine  reports  were  published. 

Upon  Prof.  Olmsted's  removal  to  Yale  in  1825  the  Survey  was 
continued  by  Dr.  Elisha  Mitchell,  also  of  the  State  University,  under 
whose  direction  nine  reports  were  published. 

In  1852  Dr.  Ebenezer  Emmons  was  appointed  State  geologist,  and 
during  his  Service  23  reports  on  the  geology  and  natural  history  of 
the  State  were  published. 

On  the  death  of  Dr.  Emmons,  in  1866,  Dr.  W.  C.  Kerr  was  ap- 
pointed State  geologist,  and  carried  on  the  work  until  his  death  in 
1885.  During  Dr.  Kerr's  administration  21  reports  and  scientific 
papers  were  published. 

After  the  death  of  Prof.  Kerr  the  Geological  Survey  was  allowed 
to  lapse  until  1891,  when  the  North  Carolina  Geological  Survey  was 
established,  and  Prof.  Joseph  A.  Holmes,  of  the  State  ITniversity, 
was  appointed  State  geologist.  The  object  of  this  Survey,  as  ex- 
pressed in  the  act  of  the  general  assembly  authorizing  it,  was  "  the 
thorough  examination  of  the  nature  and  extent  of  the  mineral  and 
timber  resources  of  the  State."  The  Survey  continued  its  work  for 
14  years  and  during  this  time  issued  12  bulletins,  8  economic  papers, 
biennial  reports  Nos.  1  to  7,  covering  the  period  1891  to  1904,  and  a 
series  of  good  roads  circulars  numbered  from  1  to  37. 

The  act  creating  the  North  Carolina  Geological  Survey  was  re- 
pealed  by  the  legislature  in  1905  and  a  new  act  was  passed  establish- 
ing  the  present  Survey. 
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PBESENT  SUBVET. 
LEGAL  DE8IONATION  AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  known  as  the  North  Carolina  Geo- 
logical  and  Economic  Survey ;  it  was  established  by  the  General  As- 
sembly  of  North  Carolina  in  February,  1905. 

During  1905  and  until  October,  1906,  Joseph  Hyde  Pratt,  State 
jnineralogist,  was  acting  State  geologist,  in  the  absence  of  Prof. 
Holmes,  who  was  in  St.  Louis  as  chief  of  the  department  of  mines 
and  metalhirgy  of  the  Ijoiiisiana  Purchase  Exposition,  ün  October 
29,  1900,  Dr.  Pratt  was  formally  appointed  State  geologist. 

8UMMARV  OF  LA  WS. 

The  act  establishing  the  North  Carolina  Geological  and  Economic 
Survey  provides  that  the  State  geologist  shall  be  appointed  by  the 
govemor  to  conduct  the  work  of  the  Survey  under  the  supervision  of 
a  board  of  managers,  known  as  the  geological  board.  The  board  is  to 
consist  of  the  governor,  as  chairman,  and  four  Citizens  of  the  State, 
who  are  appointed  by  the  governor,  with  the  approval  of  the  Senate, 
two  for  a  period  of  two  years  and  two  for  a  period  of  four  years, 
beginning  March  1,  1905.  The  objects  of  the  Survey,  as  defined  in 
this  act,  are  as  follows : 

1.  An  examination  of  the  mineral,  forest,  fishery,  and  other  material  resources 
of  the  State. 

2.  An  examination  of  the  geological  forma tions  of  the  State  with  reterence  to 
thelr  economic  prodncts. 

3.  An  examination  of  the  road-bnilding  materials  and  the  best  methoda  of 
utiliziug  the  same. 

4.  An  examination  and  classiflcation  of  the  soils  and  forests  and  other  physi- 
cal  features  of  the  State  with  special  reference  to  their  bearing  upon  the  occu- 
pation  of  the  people. 

5.  An  examination  of  the  streams  and  water  iKtwers  of  the  State  with  special 
reference  to  the  development  for  manufncturing  enterprises  and  the  preserva- 
tion  of  the  sonrces  of  these  streams  throii^h  the  prote<'tion  of  the  forests. 

6.  The  consideration  of  such  other  scientific  and  economic  problenis  as  in  the 
judgment  of  the  geological  board  shall  be  deemed  of  value  to  the  people  of  the 
State. 

7.  The  preparation  of  such  reports,  ilhistrations,  and  maps  as  may  be  deemed 
necessary  in  placing  the  resnlts  of  these  investigations  !>efore  the  public. 

8.  And  the  State  geologist,  with  the  ni)|)roval  of  the  g(»ological  hoard.  is  hereby 
uuthorized  to  arrange  for  and  accept  such  aid  and  cimperation  from  the  several 
T'UlttMl  States  (iovernment  l)nreans  and  (»tlicr  sources  as  may  assist  in  com|)ieting 
the  topographic  surveys  of  the  State  and  in  carrying  out  other  provislons  of 
this  act. 

9.  An  examination  of  the  water  snpplies  of  the  State  with  special  reference 
to  the  siuliing  of  deei»  or  artesiau  wells. 
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ORGANIZATION. 

Governing  hoard. — The  governing  body  is  the  geological  board. 
appointed  as  stated  above.  The  members  of  the  board  are  reimburseci 
the  aniouiit  of  their  actual  traveling  expenses,  and  "members  not 
otherwise  receiving  a  salary  from  the  State  may,  in  addition,  be  paid 
a  per  dieni  of  $4  for  not  exceeding  eight  days  during  any  one  year/' 

Executire  officer. — The  executive  officer  is  the  State  geologist.  The 
present  incumbent  is  Dr.  Joseph  Ilyde  Pratt,  who  was  appointed  by 
the  governor  October  29,  1906,  for  a  term  ending  January  1,  1909,  or 
until  his  successor  is  appointed.  Dr.  Pratt  is  also  professor  of  eco- 
nomic geology  in  the  University  of  North  Carolina,  but  spends  prac- 
tically  all  of  his  time  on  Survey  work.  He  receives  an  annual  salary. 
the  amount  of  which  is  fixed  by  the  geological  board,  and  which  is 
paid  in  monthly  installments. 

Subordinates  are  chosen  by  the  State  geologist,  with  the  approval 
of  the  geological  board. 

Clerical  force, — The  office  assistants  include  a  secretary,  a  stenog- 
rapher, and  two  clerical  assistants,  one  of  whom  also  serves  as  janitor. 

Geologie  division. — There  is  no  regulär  geologic  assistant  at  pres- 
ent, but  geologists  are  employed  temporarily  for  specific  work.  Co- 
operation with  the  United  States  Geological  Survey  exists,  and  the 
geologists  employed  by  the  State  Survey  have  included  Federal  geolo 
gists  as  well  as  professors  from  the  University  of  North  Carolina  and 
from  other  Colleges  and  a  few  advanced  College  students. 

Topographie  division. — Under  cooperative  agreements  the  North 
Carolina  Geological  and  Economic  Survey  has  employed  United 
States  Geological  Survey  men  for  all  topographic  work  done  in 
North  Carolina.  The  salaries  of  these  men  are  fixed  by  the  Federal 
Survey.  The  State  Survey's  allotment  for  this  work  has  been  from 
$1,000  to  $2,500  a  year.  A  part  of  this  fund  is  furnished  by  the 
counties  in  which  special  mapping  is  being  done. 

Highway  division, — ^The  Survey  regularly  employs  a  highway 
engineer  at  a  fixed  salary,  and  from  time  to  time  other  engineers  are 
employed  for  limited  periods.  W.  L.  Spoon  is  in  charge  of  this 
work.  During  the  summer  months  of  1910  from  10  to  12  College 
students  were  employed  on  survey ing  parties  in  the  location  and  con- 
struction  of  roads.  Much  of  this  work  is  done  under  Cooperation 
with  counties  and  individuals. 

Forestry  division, — The  work  of  the  forestry  division  of  the  Survey 
is  under  the  direction  of  the  forester,  J.  S.  Holmes.  He  is  assisted. 
however,  by  men  from  the  United  States  Forest  Service,  who  are 
placed  in  the  State  on  a  cooperative  basis. 

Drainage  division, — Through  the  efforts  of  the  North  Carolina 
Geological  and  Economic  Survey  a  bill  has  been  passed  looking  to 
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the  drainage  of  swamp  and  overflowed  lands  in  the  State.  These 
lands  have  been  divided  into  districts,  and  all  persons  owning  lands 
in  these  districts  bear  their  part  of  the  expense  of  the  drainage  work 
in  Proportion  to  the  benefits  derived.  The  Survey  has  charge  of  the 
drainage  of  certain  of  the  State  lands  belonging  to  the  State  board 
of  education,  to  the  extent  of  approving  the  accounts  of  the  drainage 
engineers  engaged  in  the  work. 

Natural  hUtory  dirision. — Through  the  efforts  of  the  Survey  the 
legislature  of  1907  passed  a  bill  establishing  the  North  Carolina  Fish 
(\)mmission.  This  commission  is  under  the  direction  of  the  Geo- 
logical  Survey,  its  accounts  being  subject  to  approval  by  the  State 
geologist.  The  influence  of  the  commission  is  limited,  however, 
owing  to  the  fact  that  under  the  law  certain  areas  are  not  under  its 
Jurisdiction,  and  efforts  are  being  made  to  procure  remedial  legisla- 
tion.  The  object  of  the  commission  is  the  preservation  and  scientific 
study  of  the  principal  fishes  of  economic  value  and  the  encourage- 
ment  of  the  cultivation  of  the  oyster  and  the  diamond-back  terrapin. 

The  North  Carolina  Geological  and  Economic  Survey,  in  Coopera- 
tion with  the  State  Audubon  Society,  has  in  preparation  a  report 
giving  a  list  and  description  of  the  birds  found  in  North  Carolina. 

It  is  the  purpose  of  the  Survey  to  issue  as  complete  a  report  as 
posisible  on  the  flora  of  the  State. 

APPROPRIATIONS. 

Appropriations  are  annual  and  are  not  contingent  on  Cooperation. 
Balances  are  carried  from  one  fiscal  year  to  another.  The  amount  of 
the  appropriation  is  $15,000  annually,  $5,000  of  which  is  to  be  devoted 
to  road  work  and  the  remainder  expended  for  such  purposes  as  shall 
be  approved  bv  tho  geological  board.  The  expenditures  for  the  fiscal 
year  1908-9  were  in  ahout  the  following  proportions: 

Per  Cent. 

Ailiuinistnition 3H 

Topography 10 

Economic,  stratigrapbic,  areal,  cbemical,  aud  Statistical  geology.  10 

Paleon tology  and  Underground  water  resources — 6 

Drainage  super vision  (oost  of  constructlon  is  pald  by  owners 

of  lands  to  be  drained) 2 

Streani  flow  aud  reservoir  survey» 2 

Highway  engineer 19 

Forestry 15 

PFBLICATIONS. 

The  publications  of  the  North  Carolina  Geological  and  Economic 
Survey  consist  of  a  series  of  bulletins,  of  which  10  have  been  issued; 
a  series  of  icouoinic  pupers,  of  which   11   have  been  issued;  three 


NORTH   CAROLINA.  105 

special  volumes ;  two  biennial  reports ;  a  series  of  press  bulletins,  niiin- 
bered  from  1  to  39;  and  a  series  of  good-roads  circulars,  numbered 
from  38  to  57.  These  treat  of  a  wide  ränge  of  subjects,  including 
geology,  forestry,  biology,  water  powers,  mining,  etc.,  but  are  chieHy 
of  an  economic  nature. 

The  edition  of  all  except  the  press  bulletins  and  the  good-roads 
circulars  is  3,000  copiesw 

The  publications  are  distributed  free  of  cost,  except  postage. 

The  cost  of  printing  reports  and  maps  is  paid  out  of  the  State 
treasury.  The  cost  of  preparing  maps  is  paid  out  of  the  Survey 
fand,  the  expense  of  preparing  the  county  maps  being  shared  by  the 
counties. 

The  reports  are  printed  by  the  State  printers.  The  Survey  has 
choice  as  to  style  of  reports,  kind  of  paper,  illustrations,  etc. 

The  Survey  has  entire  control  over  the  distribution  of  the  reports. 
The  exchange  list  consists  of  all  reciprocating  geological  surveys,  all 
Grovemment  departments  desiring  the  reports  and  fumishing  franks 
for  mailing,  and  institutions  and  persons  who  furnish  their  publica- 
tions as  exchanges.  This  list  is  kept  alive  by  correspondence,  by  use 
of  the  monthly  list  of  the  Library  of  Congress,  and  by  a  mail-card 
list,  the  persons  and  institutions  on  which  are  notißed  of  each  new 
publication  and  of  the  amount  of  postage  it  requires. 

PRESENT  LINES  OF  WORK. 
IVBEPEKDEKT  ZKVE8TIOATI0V8. 

Most  of  the  work  now  being  prosecuted  by  the  North  Carolina 
Geological  and  Economic  Survey  is  broadened  and  made  more  ef- 
fective  by  Cooperation  with  some  Federal  department,  county,  or  in- 
dividual.  The  principal  independent  report  at  present  in  prepara- 
tion  is  a  volume  on  the  mineral  resources  of  North  Carolina. 

COOPERATZVE  INVESTIOATIONB. 

United  States  Geological  Survey. — Several  investigations  are  in 
progre&s  in  Cooperation  with  the  Federal  Survey.  Reports  on  the 
geology  and  water  resources  of  the  coastal  piain  of  North  Carolina 
have  been  prepared  and  are  going  through  the  press.  Under  this 
agreement  the  North  Carolina  Survey  paid  the  salary  and  expenses 
of  three  of  the  investigators,  also  a  stipulated  sum  to  Dr.  William 
Bullock  Clark,  of  Johns  Hopkins  University,  who  has  had  general 
supervision  of  the  work. 

A  cooperative  investigation  of  the  mica  deposits  of  the  State  is 
also  in  progress. 

Statistics  of  the  production  of  minerals  in  North  Carolina  are 
coUected  in  coo]>eration  with  the  United  States  Geological  Survey. 
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In  topographic  and  traverse  mapping  the  North  Carolina  Geolog- 
ical  and  Economic  Survey  has  undertaken  to  complete  maps  of  cer- 
tain  counties  in  the  State.  The  county  pays  half  of  the  cost  of  the 
field  work,  the  State  Survey  the  other  half,  and  the  United  States 
Geological  Survey  prepares  the  map  for  the  engraver. 

Other  departments  of  the  National  Government, — In  the  highway 
work  the  State  Survey  has  the  Cooperation  of  the  United  States 
Office  of  Public  Roads,  which  furnishes  lecturers  on  the  subject  and 
frequently  an  engineer  to  construct  sample  roads  in  different  town- 
ships  and  counties.  No  special  appropriation  for  this  work  is  made 
from  either  bureau.  The  State  Survey  has  also  cooperated  with  the 
North  Carolina  Good  Roads  Association  and  the  Southern  Appa- 
lachian  Good  Roads  Association  in  issuing  good  roads  literature  and 
press  buUetins,  which  have  had  a  decided  educational  value. 

The  forestry  division  of  the  State  Survey  has  had  the  active  Co- 
operation of  the  United  States  Forest  Service.  The  State  Sur\'ey 
pays  the  salary  and  expenses  of  a  State  forester,  and  the  United 
States  Forest  Service  pays  the  salary  and  expenses  of  a  Federal 
forester. 

The  Fish  Commission  of  North  Carolina  is  under  the  supervision 
of  the  State  Geological  Survey,  and  this  commission  has  been  as- 
sisted  by  the  United  States  Coast  and  Geodetic  Survey  and  the 
United  States  Bureau  of  Fisheries  in  the  work  of  laying  off  the  re- 
stricted  territory  for  fishing. 

Other  scientific  hureaus  of  the  State. — In  the  drainage  work  the 
State  Geological  Survey  has  cooperated  to  a  certain  extent  with  the 
State  Board  of  Education  in  the  drainage  of  certain  State  lands. 

NORTH  DAKOTA. 

PRESENT  SITBVEY. 

The  present  Organization  is  the  first  Geological  Survey  of  North 
Dakota. 

LEGAL  DESIGNATION  AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  known  as  the  North  Dakota  Geological 
Survey.    It  was  established  by  act  of  the  legislature  in  1895. 

SUMMARY   OF   LAWS. 

The  f ollowing  is  a  summary  of  the  laws  governing  the  Survey : 
The  board  of  trustees  of  the  State  University  is  authorized  to 
carry  on  a  geologic  survey  of  the  State.  The  objects  of  the  Survey 
are  to  investigate  the  geologic  formations,  together  with  their  ores, 
coals,  clays,  mineral  waters,  marls,  cenients,  building  stones,  and  other 
useful  materials;  to  collect  and  tabulate  such  nieteorologic  statistics 
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as  may  be  needed  to  deterniine  the  cliniate  of  various  parts  of  tlie 
State;  to  ascertain,  by  barometrical  observations  or  otherwise,  the 
elevations  of  different  parts  of  the  State;  and  to  prepare  a  geologic 
map  of  North  Dakota,  upon  which  the  geologic  formations  shall  be 
represented  by  nieans  of  colors  and  patterns. 

The  Survey  is  authorized  to  collect  specimens  of  all  rocks,  soils, 
ores,  coals,  fossils,  cements,  building  stones,  etc.,  and  to  preserve 
them  for  public  inspection  in  the  Univereity  of  North  Dakota.  So 
far  as  practicable,  duplicate  specimens  shall  be  collected  for  purposes 
of  exchange  with  other  universities  and  scientific  institutions,  of 
which  the  Smithsonian  Institution  shall  have  the  preference. 

On  the  completion  of  any  piece  of  work  the  Survey  is  to  prepare 
a  report  embodying  all  useful  and  iniportant  information  accunuilatod 
in  the  course  of  the  investigation. 

The  Professor  of  geology  in  the  State  University  is  designated  ex 
officio  State  geologist. 

ORnANIZATTON. 

The  governing  board  of  the  North  Dakota  Geological  Survey  is  the 
board  of  trustees  of  the  State  University,  which  is  composed  of  five 
members,  appointed  by  the  governor  for  a  term  of  four  years.  The 
members  serve  without  compensation,  but  are  reimbursed  for  travel- 
ing  expenses  incurred  while  attending  the  meetings  of  the  board. 

The  present  State  geologist  is  Prof.  Arthur  Gray  Leonard,  who  was 
appointed  to  the  professorship  of  geology  in  the  State  University 
in  July,  1903.  The  appointment  is  without  fixed  time  limit.  Ap- 
proximately  half  the  time  of  the  State  geologist  is  given  to  the  work 
of  the  Survey.  He  receives  an  annual  salary  as  professor  in  the 
university,  and  in  addition  is  paid  a  per  diem  rate  while  engaged  in 
field  work  for  the  Survey.  The  salary  is  fixed  by  the  governing 
board.  The  assistant  professor  of  geology  in  the  State  University 
is  assistant  geologist  on  the  Survey,  being  appointed  by  the  board  for 
an  indefinite  term.  During  the  field  season  several  advanced  students 
are  employed  by  the  State  geologist  in  the  work  of  the  Survey,  their 
salaries  ranging  from  $40  to  $00  a  month. 

APPROPRIATIONS. 

The  appropriation  for  the  Survey  is  a  continuing  one  and  is  not 
contingent  on  Cooperation.  Unexpended  balances  are  carried  over 
to  the  next  fiscal  year.  The  annual  appropriation  is  $1,000.  Ap- 
proximately  90  per  cent  of  this  is  devoted  to  economic,  stratigraphic, 
and  areal  geology  and  about  10  per  cent  to  administrative  and 
clerical  work. 
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PUBLICAT10N8. 

The  publications  of  the  Survey  consist  of  biennial  reports,  five  of 
which  have  been  issued.  The  size  of  the  edition  is  3,000.  The  reports 
are  distributed  free,  exeepi  postage. 

The  average  co«t  of  the  reports  is  about  $1,000  a  year.  The  co«t 
of  the  printing  does  not  come  from  the  Survey  appropriation  but 
from  other  State  funds.  The  Survey  has  no  choice  as  to  the  printer, 
the  Statutes  providing  that  the  State  printer  shall  do  the  work.  The 
selection  of  the  paper  rests  largely  with  the  printer,  but  otherwise  the 
Survey  has  füll  control  over  the  printing,  including  the  contents  of 
the  reports,  where  and  by  whom  the  niaps  and  illustrations  shall  be 
niade,  and  the  style  of  the  reports. 

The  Survey  has  füll  control  over  the  distribution  of  its  reports. 
The  mailing  list  includes  the  public  and  school  libraries  of  North 
Dakota,  the  State  officers  and  members  of  the  legislature,  many  of 
the  State  newspapers,  and  persons  who  have  asked  to  be  placed  cwi 
the  list.  It  also  includes  many  public  libraries  throughout  the 
United  States,  the  libraries  of  many  Colleges  and  universities,  scien- 
tific and  other  learned  societies  at  home  and  abroad,  libraries  of  other 
geological  surveys,  and  a  large  number  of  geologists  and  others  inter- 
ested  in  the  reports.  As  the  reports  are  issued  notices  of  their  pub- 
lication  are  sent  out,  and  all  who  respond  by  sending  the  necessary 
postage  receive  copies. 

PRE8ENT   LINES   OF   WORK. 

Imlependent  invesfigafions, — The  main  lines  of  work  which  are 
being  oarried  on  by  the  Survey  at  the  present  time  are  as  follows: 

(1)  A  study  of  the  late  Cretaceous  and  early  Tertiary  formations  of 
western  Xorth  Dakota,  including  the  mapping  of  these  formations; 

(2)  the  continued  investigation  of  the  lignite  deposits  of  the  State; 

(3)  the  study  of  the  Devils  Lake  area,  with  particular  reference  to 
its  physiographic  features;  and  (4)  the  detailed  study  of  the  geology 
and  economic  resources  of  other  selected  areas. 

Cooperation  with  United  States  Geological  Survey, — ^In  Coopera- 
tion with  the  United  States  (jeological  Survey  data  regarding  the 
Underground  waters  of  North  Dakota  are  being  collect ed  as  rapidly 
as  possible. 

OHIO. 

FBEVIOUS  SUBVEYS. 
FIRST  OBOtX)OICAL  SURVEY. 

On  December  8,  1835,  Gov.  Robert  Lucas,  in  his  annual  message 
to  the  general  assembly  of  Ohio,  recommended  the  establishment 
of  a  Geological  Survey.    This  was  the  first  official  indorsement  of 
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such  an  enterprise  in  Ohio.  The  asisembly  responded  with  a  Joint 
resolution  appointing  a  committee  of  four,  headed  by  Dr.  S.  P. 
Hildreth,  one  of  the  best-informed  men  in  Ohio  on  the  geology  and 
natural  resources  of  the  State,  who  were  to  report  to  the  next  assem- 
bly  the  best  method  of  securing  the  clesired  end. 

The  committee  submitted  a  carefully  prepared  report,  and  in 
March,  1837,  an  act  was  passed  providing  for  ^^  a  complete  and 
detailed  geological  survey  of  the  State."'  The  work  planned  was 
comprehensive,  inchiding  not  only  matters  strictly  geologic,  but  also 
analyses  of  soils,  ores,  marls.  and  waters.  The  preparation  of  a 
geologic  map  of  the  State  was  specifically  mentioned,  as  was  a  col- 
lection  of  the  rocks,  ores,  and  fossils.  It  was  proposed  to  send  sets 
of  these  to  the  principal  educational  institutions  of  the  State,  thus 
bringing  the  Survey  closely  into  touch  with  the  scholars  of  Ohio. 

The  committee  thought  that  the  work  of  such  a  Survey  might  be 
completed  in  four  years,  with  an  annual  appropriation  of  $12,000. 
This  part  of  the  report  appears  humorous,  in  view  of  the  area  of  the 
State,  the  large  aniount  of  work  done  by  the  second  and  subsequent 
survey s,  and  the  fact  that  "  a  complete  and  detailed  survey  "  is  still 
in  the  distant  future.  Doubtless,  however,  present  ideas  of  a  "  de- 
tailed survey  "  are  quite  different  from  those  of  1837. 

The  law  empowered  the  governor  to  employ  a  "  competent  and 
skilled  geologist."  Even  in  those  days  appointments  were  appar- 
ently  sometimes  made  on  a  basis  other  than  merit,  and  the  legislature 
concluded  to  take  no  chances  in  regard  to  the  new  scientific  bureau. 
The  law  made  provision  for  geologic  assistants,  not  to  exceed  four 
in  number,  and  for  a  topographical  engineer,  who  should,  aniong 
other  things,  "  ascertain  by  accurate  barometrical  observations  the 
height  of  the  principal  mountains  of  the  State." 

The  governor  appointed  W.  W.  Mather,  of  New  York,  principal 
geologist,  and  S.  P.  Hildreth,  John  Locke,  J.  P.  Kirtland,  and  C. 
Briggs,  jr.,  assistants.  Charles  Whittlesley  was  chosen  topographic 
engineer.  The  selections  were  of  the  best,  and  the  Survey  started 
with  the  good  will  and  rather  high  expectations  of  the  people. 

Field  work  began  in  1837,  and  in  December  the  first  annual  report 
was  filed  with  the  governor.  This  was  published  in  1838,  under  the 
title  "  First  Annual  Report  of  the  Geological  Survey  of  the  State  of 
Ohio,"  by  W.  W.  Mather,  principal  geologist,  and  the  several  assist- 
ants. This  modest  volume  of  134  pages  discussed  various  subjects, 
such  as  coals,  iron  ores,  and  salt. 

Field  work  was  continued  during  the  summer  of  1838,  and  a  re- 
port on  this  work  was  filed  with  the  governor  the  following  Decem- 
ber. It  contained  a  description  of  the  general  geology  of  the  State 
and  a  discussion  of  special  topics,  such  as  dip,  topography,  and  coal. 
The  publication  of  this  second  annual  report  marked  the  close  of  the 
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first  Sui*vey.  The  causes  for  its  abrupt  terminatioii  are  not  well 
known,  biit  perhaps  the  financial  crisis  was  the  leading  factor.  Ac- 
cording  to  Dr.  Orton  the  principal  facts  established  by  this  Survey 
were  as  follows:  (1)  The  oldest  rocks  of  the  State  are  the  so-called 
bhie  liniestone  formation  of  southwestern  Ohio;  (2)  the  newest 
bedded  rocks  are  the  "Goal  Measures''  of  southeastern  Ohio;  and 
(3)  a  very  gentle  southeasterly  or  southerly  dip  prevails  throiighout 
Ohio,  a  proper  undei'standing  of  which  renders  its  stratigraphy 
intelligible. 

8ECONÜ    (SEOLOGICAL   SURVEY. 

Eflforts  to  renew  the  Survey  wore  made  in  succeeding  years,  but 
without  success  until  1869.  At  that  time  Gov.  Hayes  took  the 
lead  and  the  Geological  Survey  of  Ohio  was  reestablished  without 
difficulty.  The  work  was  to  be  completed  in  three  years.  The  gover- 
nor  appointed  J.  S.  Newberry  chief  geologist;  E.  B.  Andrews,  Ed- 
ward Orton,  and  J.  H.  Klippart  assistant  geologists;  and  T.  G. 
Worniley  chemist.  Klippart  was  interested  in  agriculture  and  was 
expected  to  give  his  attention  to  that  important  field.  Local  and 
special  assistants  were  from  time  to  time  appointed,  some  of  whom 
Avere  or  have  since  become  leaders  in  their  respective  fields.  The  list 
includes  G.  K.  Gilbert,  R.  D.  Irving,  J.  J.  Stevenson,  N.  H.  Winchell, 
F.  B.  Meek,  E.  D.  Cope,  James  Hall,  O.  C.  Marsh,  R.  R  Whitfield, 
and  D.  S.  Jordan. 

Newberry  outlined  a  comprehensive  plan  for  the  Survey,  including 
a  thorough  discussion  of  the  stratigraphy  and  paleontology  of  the 
entire  State.  The  economic  side  was  to  be  considered  in  one  volunie, 
and  agriculture,  botany,  and  zoology  were  to  be  treated  in  another 
volume.  At  the  close  of  the  three  years  a  large  part  of  this  work 
remained  to  be  done. 

Reports  of  progress  for  1869,  1870,  and  1871  were  published. 
That  for  1869  contained  a  geologic  map  of  Ohio,  being  the  first  offi- 
cial  publication  of  the  kinu  to  be  issued  by  the  State.  A  series  of 
detailed  reports  followed.  Ot  these,  volume  1  was  published  in  1873, 
volume  2  in  1874,  and  volume  3  in  1878.  These  reports  are  devoted 
principally  to  a  review  of  the  geology  of  the  State,  by  countios,  but 
part  2  of  volume  1  and  part  2  of  volume  2  relate  to  paleontology  and 
contain  numerous  fine  lithographic  plates  of  which  students  of  pale- 
ontology' are  justly  proud.  The  expense  of  these  plates,  however, 
was  large,  those  of  volume  1  alone  costing  $34,000.  Volume  4  was 
published  in  1882.  Instead  of  treating  of  agriculture,  botany,  and 
zoology,  as  was  expected,  it  is  devoted  entirely  to  vertebrate  zoology. 

These  volumes  were  issued  in  editions  of  20,000,  and  the  expense 
to  the  State  was  heavy.    In  1879  a  geologic  map  of  the  State  on  a 
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Scale  of  4  miles  to  the  inch  was  issued.  This  is  the  basis  of  the  maps 
of  1888  and  1909. 

Early  in  the  history  of  the  Siirvey  criticism  arose.  The  people 
expected  that  the  publications  would  treat  prominently  of  the 
economic  resoiirces  of  the  State,  and  had  little  interest  in  the  elaborate 
plates  given  to  fossil  plants  and  animals.  In  April,  1872,  the  law  wa» 
changed  and  provision  was  made  for  a  geological  board,  consisting 
of  the  governor,  school  commissioner,  and  treasurer,  who  should 
have  general  supervision  of  the  survey.  Unfortunately  the  chief 
geologist  lived  in  New  York  and  was  absent  from  Ohio  during  a 
large  part  of  the  year,  especially  in  winter,  when  the  general  as- 
sembly  was  in  Session.  A  financial  crisis'  increased  the  difficulty. 
Appropriations  were  made  with  growing  Opposition  and  were  finally 
discontinued. 

The  live  interest  in  the  economic  resources  of  the  State,  however, 
is  shown  by  an  appropriation  passed  April  17,  1882,  to  cover  the  cost 
of  preparing  the  long-delayed  economic  volume.  Biit  this  act  also 
stipulated  that  "  upon  the  publication  of  said  volume  5  the  Geo- 
logical Survey  of  Ohio  is  hereby  declared  to  be  completed."  The 
work  was  to  be  in  charge  of  a  geologist  appointed  by  the  governor, 
who  at  once  (April  17)  appointed  Edward  Orton.  In  1884  volume 
5  appeared.  It  is  devoted  almoat  w^holly  to  coal,  and  is  the  most 
sought  publication  of  the  Survey. 

Notwithstanding  its  action  in  1882,  limiting  the  life  of  the  Sur- 
vey, the  general  assembly  on  May  1,  1885,  made  provision  "  to  extend 
and  complete  the  account  of  the  economic  geology  of  the  State  that 
was  begun  in  volume  5."  In  1886  Dr.  Orton  published  a  preliminary 
report  (76  pages)  on  petroleum  and  natural  gas,  and  in  1888  the 
detailed  report  (vol.  6)  on  those  products  appeared.  This  volume 
has  proved  almost  as  populär  as  volume  5.  It  seems  safe  to  state 
that  these  two  volumes  have  done  as  much  to  render  the  Survev 
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populär  with  the  people  of  Ohio  as  all  other  publications  of  the 
Organization  combined. 

Though  large  editions  of  the  early  reports  (vols.  1  to  6)  were 
issued,  they  were  distributed  almost  wholly  pro  rata  among  members 
of  the  general  assembly.  As  a  result  the  members  found  themselves 
in  possession  of  hundreds  of  volumes  for  which  there  was  no  demand, 
and  many  of  these  were  destroyed.  Xo  thought  was  taken  of  the 
future,  and  in  a  few  years  persons  desiring  volumes  were  compelled 
to  search  the  shelves  of  secondhand-book  stores. 

THIRD  «EOIX)GI('AL   SURVEY. 

In  1889,  on  the  recommendation  of  Dr.  Orton,  the  legislature  pro- 
vided  for  the  third  Organization  of  the  Geological  Survey  of  Ohio. 
A  small  yearly  appropriation  was  made,  enabling  the  State  geologist, 
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Dr.  Orton,  to  keep  in  touch  with  work  in  progress  and  to  present 
the  results  in  annual  reports.  The  scope  of  the  Survey  was  made 
very  broad,  and  while  permission  was  given  to  collect  and  describe 
the  fossils  of  the  geologic  formations^  the  law  forbade  any  expendi- 
ture  for  this  purpose  that  was  not  expressly  provided  for  by  the 
legislature.  Probably  this  was  attributable  to  the  heavy  expenditures 
made  for  part  2  of  volumes  1  and  2.  The.first  annual  report  of  this 
Survey  appeared  in  1890.  In  the  fall  of  1891  Dr.  Orton's  health 
failed,  incapacitating  him  from  active  field  work,  but  publications  on 
the  results  accomplished  by  the  Survey  were  continued  under  his 
direction,  part  1  of  volume  7  api>earing  in  1893  and  the  complete 
volume  (pärts  1  and  2)  in  1894. 

PRESENT  SUBVEY. 
LE(ML  DESIGNATIÜN  AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  known  as  the  Geological  Survey  of 
Ohio ;  it  was  organized  under  the  laws  of  1889  and  1902. 

HISTORICAL  SKETCH. 

In  the  autumn  of  1899  Edward  Orton,  jr.,  was  appointed  to  the 
vacancy  created  by  the  death  of  his  father,  and  in  1902  he  completed 
the  fourth  Organization  of  the  Geological  Survey  of  Ohio.  The  laws 
of  the  third  Organization  were  not  repealed,  but  important  additions 
were  made,  relating  to  the  publication  and  distribution  of  the  reports. 
Provision  was  made  for  issuing  a  series  of  buUetins,  which  were 
later  to  be  assembled  and  bound  into  volumes,  thus  maintaining  the 
series  started  bv  Newberrv  and  continued  by  Orton.  This  was  re- 
garded  as  a  more  expeditious  and  economical  method  of  making 
public  tlie  results  accomplished.  Without  difficulty  Prof.  Orton 
secured  an  appropriation,  and  in  the  summer  of  1900  field  work  was 
once  more  begun.  Prof.  Orton  gave  the  work  of  the  Survey  a  more 
practical  trend  than  it  had  previously  had,  as  is  well  shown  by  the 
titles  of  the  bulletins — for  example,  "  Uses  of  Portland  cement,'' 
"  Manufacture  of  Portland  ccment,"  and  "  Sand-lime  brick.'^  Find- 
ing  that  he  could  not  devote  to  the  Survey  the  time  that  he  deemed 
necessary,  Prof.  Orton  retired  in  1906,  and  J.  A.  Bownocker,  the 
present  incumbent,  was  appointed  to  succeed  him. 

Since  Mr.  Bownocker 's  appointment  only  one  addition  has  been 
made  to  the  laws  relating  to  the  Survey,  and  that  empowers  the  State 
geologist  to  purchase  and  keep  on  sale  publications  of  the  Survey 
now  out  of  print.  In  1910  a  general  code  of  the  laws  of  Ohio  was 
adopted,  and  the  laws  governing  the  Survey  were  all  assembled. 
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8UMMARY  OF  LA  WS. 

1.  The  governor  may  appoint  a  State  geologist,  who  shall  serve 
for  a  tenn  of  three  years,  unless  removed  for  cause.  He  may  employ 
such  assistants  as  he  deems  necessary. 

2.  The  State  geologist  shall  receive  for  his  Services  $200  for  each 
month  for  the  time  employed  in  the  discharge  of  his  official  duties. 
Each  assistant  shall  receiye  such  compensation  as  the  State  geologist 
may  allow.  The  necessary  traveling  and  incidental  expenses  of  the 
geologist  and  assistants  shall  be  paid  each  month  from  the  State 
treasury  on  presentation  of  an  itemized  voucher  approved  by  the 
governor. 

3.  The  State  geologist  shall  investigate  the  geologic  structure  and 
resources  of  the  State.  He  shall  determine  as  nearly  as  possible  the 
number  and  extent  of  geologic  formations,  and  from  time  to  time 
represent  them  on  maps  and  diagrams.  He  shall  study  the  occur- 
rence  and  distribution  of  useful  minerals  and  products  of  such  for- 
mations, determine  their  chemical  composition  and  structure,  investi- 
gate the  soils  and  water  supply  of  the  State,  and  give  attention  to 
the  discoveries  of  coal,  building  stone,  natural  cement,  petroleum, 
gas,  and  other  natural  substances  of  use  and  value.  He  may  also 
collect  and  describe  the  fossils  of  geologic  formations  of  the  State, 
but  no  expenditure  shall  be  incurred  therein  unless  authorized  by 
the  general  assembly. 

4.  When  a  buUetin  has  been  completed,  the  commissioners  of  pub- 
lic printing  shall  determine  the  number  of  copies  to  be  printed  and 
the  grade  of  paper  and  kind  of  binding  to  be  used  and  shall  provide 
for  a  proper  publication.  Each  issue  of  a  bulletin  shall  consist  of 
not  less  than  3,000  copies.  One  thousand  copies  shall  be  distributed 
pro  rata  among  members  of  the  general  assembly,  and  each  member 
may  draw  50  additional  copies.  One  thousand  copies  shall  be  dis- 
tributed  by  the  State  geologist  in  exchange  with  other  surveys  and 
among  persons  whose  Services  have  been  employed  in  the  collection 
and  preparation  of  matter  used  therein.  Not  more  than  400  copies 
of  a  bulletin  may  be  distributed  in  this  manner  during  the  first  year 
after  its  publication,  and  not  more  than  50  copies  in  any  subsequent 
year.  One  thousand  copies  shall  be  reserved  for  binding.  When 
a  sufBcient  number  of  other  bulletins  have  accumulated  to  make  col- 
lectively  a  volume  of  not  less  than  800  pages,  they  shall  be  bound 
in  such  a  way  as  to  correspond  with  the  preceding  volumes  of  the 
Survey. 

5.  The  State  geologist  shall  distribute  the  bound  volumes  of  the 
Survey  as  follows:  (1)  To  the  State  library,  100  copies;  (2)  to 
each  member  of  the  general  assembly,  1  copy  and,  on  application, 
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not  to  exceed  2  additional  copies;  (3)  to  each  public  library  of  the 
State,  1  copy;  (4)  the  remaining  copies  may  be  distributed  in  ex- 
change  with  other  geological  surveys  and  societies  of  the  United 
States  and  foreign  coiintries. 

6.  The  expenses  of  printing,  illustration,  steceotyping,  and  bind- 
ing  of  the  bulletins  and  volumes  shall  be  paid  from  the  appropria- 
tion  for  State  printing. 

7.  The  State  geologist  niay  purchase,  repair,  and  seil,  at  such  prices 
as  to  Cover  the  expenses,  publications  of  the  Survey  now  out  of  print. 

8.  The  State  geologist  shall  make  an  annual  report  to  the  gov- 
ernor  on  the  vvork  for  the  preceding  year.  The  report.  shall  state  the 
number  of  bulletins  and  geologic  reports  distributed^ the  number  of 
each  issue  sold,  the  money  received  and  expended,  and  the  number  of 
bulletins  and  bound  volumes  on  band. 

ORGANIZATION. 

The  executive  officer  of  the  Survey  is  the  State  geologist.  The 
present  incumbent,  J.  A.  Bownocker,  was  appointed  in  December. 
1906,  to  fill  the  unexpired  term  of  Edward  Orton,  jr.,  resigned.  He 
was  reappointed  April  22,  1907,  and  again  in  1910.  His  present  term 
expires  in  1913.  The  State  geologist  holds  a  professoi'ship  in  the 
Ohio  State  Univei'sity  and  gives  onh^  about  one-third  of  his  time  to 
the  Survey  during  the  academic  year,  and  füll  time  during  the  sum- 
mer  vacation  of  three  months.  During  the  vacation  period  he 
receives  a  salary  of  $200  a  month  and  traveling  expenses,  as  provided 
by  Statute;  during  the  remaining  nine  months  his  compensation  is  $50 
a  month,  the  amount  appropriated  by  the  general  assembly. 

The  clerical  force  consists  of  one  Stenographie  clerk. 

The  scientific  assistants  are  appointed  by  the  State  geologist  and 
include  geologists,  chemists,  and  engineers.  At  present  the  scien- 
tific staff  is  chosen  almost  entirely  from  professoi's  in  higher  insti- 
tutions  of  learning  and  advanced  students  who  have  selected  geology 
for  their  life  work.  The  field  work  is  performed  largely  during 
the  Summer  vacation.  During  1910  ten  geologists,  two  chemists,  and 
two  engineers  were  employed.  The  compensation  of  assistants  ranges 
from  $50  to  $100  a  month  and  expenses.  It  is  expected  that  the 
maximum  figure  will  be  substantially  increased  for  1911. 

The  topographic  work  is  not  under  the  direction  of  the  State 
geologist. 

APPROPKIATIONS. 

During  the  last  few  years  appropriations  have  been  made  annually. 
but  it  is  understood  that  hereafter  they  will  be  biennial.  Unexpended 
balances  lapse  on  February  15  following  the  time  the  appropriations 
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become  available.  Thus  far  such  balances  have  been  reappropriated 
to  the  Survey.  The  appropriation  for  the  year  1910  was  as  follows: 
For  geologic  work,  $6,895;  for  ilhistrating  specimens,  $150;  total, 
$7,(^5.  To  this  should  be  added  unexi^ended  balances  and  the  re- 
ceipts  from  the  sale  of  buUetins,  the  latter  aggregating  from  $200 
to  $i00.    The  expenditures  were  divided  approxiniately  as  follows: 

Per  Cent. 
Administration 22 

Economic,  Btrutigraphie.  areal.  and  phyMlograpliic  «eology *M\ 

Applied  geology ;14 

Paleontologic  geology   8 

Gbemistry 5 

PUBLICATlüNS. 

The  publications  of  the  present  Survey  date  from  1903  and  con- 
sist  of  a  series  of  bulletins,  which  are  from  time  to  time  assembled 
and  bound  into  volumes,  thus  maintaining  the  series  of  volumes 
started  by  Newberry.  To  the  present  time  11  bulletins  have  been 
issued.  Bulletins  1  to  3  compose  volume  8,  Bulletins  4  to  8  compose 
volume  9,  and  Bulletins  9  to  11  compose  volume  10.  These  publica- 
tions are  almost  wholly  of  an  economic  nature. 

The  editions  of  bulletins  are  determined  bv  the  commissioners  of 
public  printing,  but  according  to  law  shall  consist  of  not  less  than 
3,000  copies.    They  are  distributed  as  stated  on  pages  113-114. 

The  cost  of  Publishing  is  paid  from  the  appropriation  for  State 
printing,  and  the  Survey  lacks  data  as  to  the  actual  figures.  State 
printing  is  done  under  a  contract,  and  the  Survey  has  nothing  to  say 
as  to  who  shall  do  the  work.  The  engraver  is  generally  designated 
by  the  Supervisor  of  public  printing,  after  competitive  bidding.  The 
quality  of  paper  and  the  kind  of  binding  are  determined  V)y  the 
commissioners  of  public  printing.  The  contents  of  the  bulletins  are 
left  entirely  to  the  State  geologist. 

The  State  geologist  is  authorized  to  purchase,  repair,  and  seil 
publications  of  the  Survey  now  out  of  print  at  prices  which  wnll 
Cover  the  cost.  Receipts  from  the  sales  go  into  the  State  treasury 
to  the  credit  of  the  Survey.  For  the  last  three  years  these  receipts 
were  as  follows:  1907,  $185.72:  1908,  $202.94;  1909,  $448.15. 

PRESENT    LINES   OF   WORK. 

hidependent  inrestigatlons, — The  Survey  is  at  present  engagcd  in 
the  following  investigations : 

Economic  geology : 

The  Bremen  oil  fleld. 
Peat  deposits  of  Ohio. 
Building  Htones  of  Ohio. 
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StratiKraphic  geology : 

The  Mississippian  of  northeustorii  Ohio. 

The  MissisBippian  of  southern  Ohio. 
Areal  geology : 

The    geology    of   the   Coliiinl)iis   aresi.     (For    coilejres   aiul    g«?iieral 
readers.) 

The  peology  of  the  Cievelaiul  nrea.     (For  high  schools.) 

The  geology  of  the  Delaware  area. 
rhyslographic  geology : 

The  beaeheH  of  glacial  Lake  Krie. 

The  physlography  of  Ohio. 
Applied  geology : 

Paving  bricks. 

Pottery. 

Sands  of  Ohio. 

In  addition  to  the  foregoing,  certain  stratigraphic  lines  are  being 
redrawn  on  topographic  maps  for  use  in  future  editions  of  the 
geologic  map  of  Oliio. 

Cooperation  with  United  States  Geological  Suri^ey. — At  present 

the  only  Cooperation  with  the  Federal  Survey  is  in  the  investigations 

of  peat  and  of  petroleum  in  southeastern  Ohio.  The  samples  are 

collected  by  the  State  Survey  and  the  analyses  are  made  by  the 

Federal  Survey. 

OICIiAHOMA. 

PBEVIOUS  STJBVEY. 

In  1808  the  I^egislature  of  the  Territory  of  Okhihoma  established 
the  Geological  and  Natural  History  Survey  and  appropriated  for  its 
maintenance  $200  a  year.  This  amount  was  afterwards  increased  to 
$300.  Under  the  law  the  professor  of  biology  at  the  State  Univer- 
sity  of  Oklahoma  was  ex  officio  Territorial  geologist,  the  subject  of 
geology,  at  that  time,  not  being  taught  at  the  State  University. 
Prof.  A.  H.  Van  Vleet,  head  of  the  department  of  biology,  therefore 
became  Territorial  geologist  in  1898  and  served  in  that  capacity  until 
statehood  was  granted  in  1907. 

Considering  the  small  amount  of  money  avaihible,  the  results  of 
Prof.  Van  Vleet's  survev  were  extremely  satisfactorv.  Assisted  bv 
Charles  N.  Gould,  geologist,  and  Paul  J.  White,  botanist,  work  in 
the  northern  and  western  parts  of  Oklahoma  was  carried  on  each 
Summer  from  1901  to  1906.  As  a  result,  two  volumes  were  issued. 
The  manuscript  of  the  first  biennial  report  was  burned  in  a  fire  wliich 
destroyed  Science  Hall  of  the  State  University  in  1908.  The  second 
biennial  report  was  issued  the  same  year  and  the  third  biennial  re- 
port was  issued  two  years  later. 

PBESEKT  ST7BVEY. 

LEGAL  DESIGNATION   AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  the  Oklahonui  (xeological  Survey;  it 
was  organized  July  25,  1908, 
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SUMMARY  Or  LA  WS. 

The  authority  for  the  establishment  of  the  Oklahoma  Geological 
Survey  is  eontained  in  section  37  of  article  5  of  the  Constitution  of 
Oklahoma,  which  reads  as  follows:  "  The  legislature  shall  provide  for 
the  establishment  of  a  State  Geological  and  Economic  Survey."  The 
Survey  was  established  by  the  first  Legislature  of  Oklahoma  ander 
the  following  law : 

Section  1.  There  Is  hereby  created  a  baren  u  to  be  known  as  the  Oklahoma 
Geological  Survey,  which  shaH  be  ander  the  direction  of  a  commission  to  be 
knowu  as  the  State  geological  commlssion,  coniposed  of  the  govemor.  the 
preeident  of  the  State  Unlverslty,  and  the  State  Superintendent  of  public  in- 
structioiL 

Sec.  2.  The  said  comniission  shall  serve  without  conipensatlon  but  sliall 
be  reimbarsed  for  actual  and  necessary  expenses  incnrred  in  the  Performance 
of  tbeir  official  duties.  Said  commissiou  shall  have  general  Charge  of  the 
bureflu  and  shall  appoint  as  director  of  the  Survey  a  geologist  of  established 
reputation,  who  may,  with  the  approval  of  the  commission,  api)oint  such  asslst-  « 
ants  and  employees  as  may  be  necessary  to  carry  out  the  provlslons  of  this 
act.  The  director,  assistants,  and  enipioyees  shall  recelve  such  salaries  or 
compensation  as  may  be  determined  by  this  commission. 

Sec.  3.  The  said  bureau  shall  have  for  its  object  and  duties  the  following : 

First,  n  study  of  the  geological  forma tions  of  the  State,  with  S{)ecla1  reference 
to  its  mineral  deixislts.  including  oil,  coal,  gas,  asphalt.  gypsum,  »ilt,  cement, 
stone,  clay,  lead,  zinc,  iron.  sand,  road-bullding  uiaterlal,  water  resources,  and 
aU  other  mineral  resources. 

Second,  the  preperatlon  and  publlcation  of  bulletins  and  reports  accompanied 
with  the  necessary  11  lustra tions  and  maps,  including  both  general  and  detailed 
deecrlptions  of  the  geological  structure  and  mineral  resources  of  the  State. 

Third,  ttie  consideration  of  such  other  scientific  and  economic  questions  as 
In  the  judgment  of  the  commission  shall  be  deenied  of  value  to  the  people. 

Sec  4.  The  director  shall  present  to  the  governor  a  biennial  rejjort,  rendy 
for  printing,  showing  the  progress  and  couditions  of  said  bureau,  togetber 
with  such  other  Information  as  the  commission  may  deem  necessary:  Provided, 
Tliat  the  commission  shall  have  authority  to  print  and  to  distribnte  said  reiH)rt. 

Sec.  5.  All  materials  collected,  havlhg  served  the  purpose  of  the  bureau. 
shall  be  deiwslted  in  the  State  Museum :  Provlded,  That  duplicates  may  be  dis- 
tributed  to  the  various  educational  Institutions  of  the  State  under  such  regula- 
tlons  as  the  commission  shall  formulate. 

Sbc.  6.  In  Order  to  carry  out  the  provlslons  of  this  act,  it  shall  be  lawful 
for  all  persona  employed  by  the  bureau  to  enter  and  cross  all  lands  withln 
the  State:  Provided,  That  in  so  doing,  no  danuige  ia  done  to  |)rivate  proi)erty. 

Sec.  7.  Until  suitable  lalioratorles,  librarles.  and  testing  apijaratus  are 
provlded  by  the  State  for  i)n)secuting  the  work  of  the  Survey,  said  Survey 
shall  be  located  at  the  State  Universlty.  The  commission  shall  enter  Into  ar- 
rangements  with  the  board  of  regenta  of  the  State  University  for  the  use,  by 
members  of  the  staff  of  the  Survey,  of  such  roonis,  laboratories,  librarles,  and 
apparatus  as  may  be  necessary  for  the  carrying  on  of  auch  work. 

Sec.  8.  The  sum  of  $15,(K)0.  or  so  much  thereof  as  may  be  necessary.  is 
hereby  appropriated  out  of  the  fimds  in  the  State  treasury,  not  otherwise  ap- 
proprlated,  to  provide  for  the  jmyment  of  actual  expenses  of  the  commission. 
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aiul  for  ullier  ex|K>ns<'«  authorizcHl  by  tliem,  and  for  the  salarles  or  (ither  com- 
peusatioii  of  the  director.  assistants.  or  other  empIoyeeH. 

Sec.  9.  For  tue  preservatlou  of  the  public  peace,  health,  and  safety.  an 
emergency  18  hereby  declaro«!  to  oxlst  by  renwMi  whereof  this  act  shall  take 
effect  and  be  in  force  froni  and  after  its  passape  and  approval. 

OKOANIZATIOX. 

Under  the  law  the  governing  board  of  the  Survey  is  the  State 
geological  commission,  which  is  composed  of  the  governor,  who  i> 
President  of  the  commission ;  the  State  Superintendent  of  public  In- 
struction, who  is  secretary  of  the  commission;  and  the  president  of 
the  State  TTniversity,  who  is  the  executive  officer  of  the  commission. 

The  following  paragraphs  set  forth  the  duties  of  the  officers: 

The  executive  officer  is  eniiK)wered  to  certify  to  the  State  auditor  the  amount 
of  money  required  to  pay  the  salaries  of  the  director  and  other  exftenses  as  may 
be  authorized  by  the  commission. 

The  executive  officer  is  emiHiwered  to  arrange  with  the  board  of  regents  of 
the  State  University  for  such  rooms,  iaboratories,  llbraries,  and  testing  appa- 
ratus  as  may  be  necessary  for  tlie  work  of  the  Survey,  as  provided  in  sectiou  7 
of  the  act  establishing  the  Survey. 

The  i)resldent  of  the  commission  is  to  make  known  to  the  Director  of  the 
United  States  (»tH)Iogi(al  Survey,  in  Washington,  and  to  heads  of  the  geological 
surveys  in  the  neiglilmring  States  the  Organization  of  the  Oklahoma  Geological 
Survey,  and  to  ask  tlieir  offlcial  aid  and  Cooperation. 

The  director  of  tlie  Survey  is  authorized  in  tlie  name  of  the  commission  to 
solicit  the  friendly  aid  and  Cooperation  of  all  the  Citizens  of  Oklahoma,  and  par- 
ticularly  all  teachers  and  other  professional  men  of  the  State. 

In  conformity  wIth  article  3  of  sertion  3  of  the  act  establishing  the  commis- 
sion, the  executive  officer  is  authorized  on  the  advice  of  the  director  to  appro- 
priate  such  funds  of  the  Survey  ns  he  may  think  wise  to  the  investlgation  of 
zoologlcal  and  botanical  problenis  of  the  State. 

The  executive  officer  is  authorized  to  apportion  the  funds  of  the  Survey,  to 
approve  the  appointment  of  assistants  and  c^ther  employees,  and  to  see  that  the 
Instructions  of  the  coniniissiou  nre  faithfully  carriwl  out. 

The  menibers  of  the  commission,  being  State  officials,  do  not  draw 
additional  sahirios. 

The  active  work  of  the  Survey  is  in  charge  of  the  director,  who  is 
appointed  by  the  commission.  The  present  incumbent  is  Charles  N. 
Gould,  who  was  appointed  July  25.  1908.  The  term  of  office  is  in- 
definite. The  compensation,  which  is  fixed  by  the  commission,  is  an 
annual  sahirv  of  $2.500. 

The  clerical  force  consists  of  one  clerk  and  two  stenographers,  ap- 
pointed by  the  director  and  the  appointments  approved  by  the  execu- 
tive officer.  The  salaries  ränge  from  $»30  to  $50  a  month.  l^p  to  the 
present  time  students  in  the  State  University  have  been  employed  in 
this  capacity.  In  general,  student  help  has  been  found  very  satis- 
factory. 


OKLAHOMA.  119 

The  geologic  assistants  coiisist  of  an  a>fsistant  director  at  a  salary 
of  $1,500  a  year,  a  chemist  at  a  salary  of  $1,200  a  year,  a  draftsman 
at  $900  a  year,  and  assistant  geologists,  usually  professors  in  the 
State  University  of  Oklahoma,  or  other  sohools  of  equal  rank,  who 
sen'e  at  salaries  varying  from  $75  to  $125  a  month.  Field  assistants, 
chiefly  students  at  the  university  or  members  of  the  faculty  in  the 
State  normal  schools,  receive  salaries  ranging  from  $20  to  $30  a 
month  in  addition  to  their  expenses  while  in  the  field.  All  assistants 
are  appointed  by  the  director  subject  to  approval  by  the  executive 
officer. 

APPROPRIATION  8. 

The  appropriations  for  the  Survey  are  made  biennially  by  the 
legislature.  Estimates  for  the  work  of  the  Survey  for  two  years 
are  prepared  by  the  director  and  submitted  by  the  executive  officer 
to  the  State  auditor,  who  lays  the  matter  before  the  chairman  of  the 
appropriation  committee.  Appropriations  thus  far  have  not  been 
contingent  on  Cooperation,  but  it  is  hoped  that  such  appropriation 
may  be  made  at  the  Coming  session  of  the  legislature. 

Unexpended  balances  lapse  into  the  State  treasury  at  the  end  of 
the  fiscal  year.  The  annual  appropriations  for  the  Survey  for  the 
year  ending  June  30,  1910,  were  as  follows : 

Salaries $7,  780 

Offlee  and  iucideiital  exi)ens*s 2,590 

Traveliiig  exi)ense8 800 

Printlng 2,075 

13,  245 

The  annual  appropriations  for  the  bienniuni  ending  June  30,  1913, 

are  as  follows : 

Snlaries $7, 4S0 

Offlee  expenses 3,0<M) 

Field  expenses 3.000 

Cooperation 3.<K)0 

Printlng 2.  400 

18,  880 

The  energies  of  the  Survey  have  l)een  expended  largely  in  the 
i  reparation  of  buUetins  on  economic  resources.  Particular  atten- 
tion has  been  paid  to  oil,  gas,  asphalt,  coal,  clays,  road  material, 
I*ortland  cement,  lead,  zinc,  gypsum,  and  salt.  Bulletins  on  these 
^ubjects  have  either  been  submitted  for  pnblication  or  are  in  course 
of  preparation.  In  addition  to  the  economic  reports,  a  small  aniount 
of  stratigraphic  work  has  been  carried  on.  Tlie  chemical  laboratories 
are  being  fitted  for  the  analysis  of  water  and  of  mineral  specimens. 
Coiisiderable  tinie  is  giveii  to  the  investigation  of  road  materials, 


120         STATE  GEOLOGICAL  SI'RVEYS   OF  THE  UNITED  STATES. 

but  none  to  highway  work.     Xo  topographic  work  nor  investigations 
of  the  Underground  water  resources  have  been  undertaken. 

Two  lines  of  work  which  bid  fair  to  become  extremely  popiilar  in 
Oklahoma  have  been  undertaken  by  the  Survey.  The  first  is  the 
preparation  of  an  exhibit  of  the  mineral  resources  of  the  State  for 
the  Oklahoma  State  fair,  and  the  seeond  is  the  coUection  of  mineral 
specimens  for  the  high  schools,  normal  schools,  and  small  Colleges 
in  the  State.  The  Survey  has  assembled  well-classified  and  compre- 
hensive  oollections  of  75  specimens  of  the  rocks,  fossils,  and  minerals 
of  Oklahoma,  and  these  are  loaned  to  the  schools.  About  50  sets 
have  already  been  sent  out  and  applications  are  on  file  for  a  number 
of  others. 

The  Survey  is  constantly  in  receipt  of  requests  asking  for  a  mem- 
ber  of  the  staflf  to  examine  certain  localities  with  a  view  to  ascer- 
taining  the  probabilities  of  minerals  being  found  thera  It  has  been 
found  impossible  to  comply  with  all  requests  which  have  come  to 
the  office,  and  the  petition  plan  has  l^een  adopted.  The  foUowing 
blank  is  sent  out  to  each  applicant : 

Oklahoma, 

To  the  Dlrw^tor  of  the  Oklahoma  (TeoU)j?loal  Survey: 

We,  the  undersigned  freeholders  of  the  county  of ,  State  of  Okla- 

hoinu,  do  hcreby  i)etition  that  a  (>om[)et<'iit  geologist  be  sent  to  this  county  to 
examine  and  report  upon  the  following-descrlbed  lands,  to  wit: 

We  have  renson  to  helleve  tlie  following  minerals  may  be  found  upon  tbeee 
lands: -, 


When  a  petition  is  si^ned  by  50  taxpayers  of  a  Community  and 
is  certified  by  the  county  clerk  a  member  of  the  Survey  Visits  the 
locality,  makes  an  examination,  and  submits  a  report  thereon. 

PÜBLIGATIONS. 

Up  to  the  present  time  the  Survey  has  published  only  one  bulletin, 
entitled  ''  Preliminary  rei)ort  on  the  mineral  resources  of  Oklahoma," 
but  the  following  additional  bulletins  are  either  in  press  or  ready 
for  Submission  to  the  printer :  "  Preliminary  report  on  asphalt," 
"  Mineral  resources  of  the  Arbuckle  Mountains,"  and  "  Preliminary 
report  on  coal." 

The  edition  of  the  Survey  publications  is  3,000  copies.  The  size 
of  the  page  is  0  by  9  inches. 

The  bulletins  are  distributed  free  of  charge,  except  that  in  some 
cases  extra  postage  is  requeste<l.  The  Survey  having  been  organized 
for  only  two  years,  it  is  impossible  to  give  the  average  cost  of  printing 
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reports  and  maps.  The  appropriation  for  printiiig  for  the  preseiit 
biennium  is  $4,175. 

The  contract  for  printing  nuist  be  let  by  the  State  board  of  public 
affairs.  The  specifications,  as  to  the  style  of  report,  ilhistrations,  Con- 
tents, etc.,  are  prepared  by  the  Survey.  Bids  are  re<iuested  and  the 
contract  is  awarded  to  the  lowest  bidder.  If  the  appropriation  is 
not  sufficient  to  oover  the  cost  of  piiblication  according  to  the  speoifi- 
cations  it  is  necessary  to  reduce  either  the  niimber  of  illustrations  or 
the  number  of  copies  to  be  issued. 

The  Survey  has  füll  control  over  the  distribiition  of  reports.  Its 
policy  is  to  distribute  them,  first,  to  other  State  surveys  and  to  scien- 
tific organizations  throughout  the  world ;  second,  to  nianufacturers 
and  business  men  particularly  interested  in  the  subject  matter  of  the 
report;  and  third,  to  newspapers  and  prominent  Citizens  of  the  State. 
In  this  connection  it  may  bc»  said  that  tlie  issue  of  3,000  copies  of 
Bulletin  1  is  practically  exhausted. 

PRESENT   LTNE8  OF   WORK. 
ZVDEFEHDENT  IKYESTIOATIOKS. 

The  Oklahoma  Geological  Survey  is  devoting  its  energies  chiefly 
to  investigations  of  the  mineral  resources  of  the  State.  During  the 
last  two  years  the  oil  and  gas  fields,  clays,  building  stones,  and 
^ructural  materials  have  been  studiod.  At  prosent  the  coal,  g\'psum, 
^lass  sand,  salt,  lead,  and  zinc  resources  are  receiving  attenticm. 

OOOPERATIVE  INVESTIGATIONS. 

United  States  Geological  Survn/. — At  pres<nit  the  Oklahoma  Sur- 
vey is  cooperating  with  the  Federal  Survey  in  the  preparation  of  a 
^eologic  folio  covering  the  Nowata  and  Pawhuska  quadrangles.  The 
Tawhuska  quadrangle  was  snrveyed  l)y  the  Föderal  Organization  in 
1909;  the  Nowata  quadrangle  was  snrveyed  in  lt)10,  under  the  direct 
supervision  of  Prof.  D.  W.  Ohern,  of  the  department  of  geolog^'  at 
the  Oklahoma  State  University. 

Umted  States  Office  of  Puhlic  Ro(ffh.— The  Oklahoma  Survey  has 
cooperated  with  the  United  States  Ottiee  of  Public  Koads  at  Washing- 
ton in  collecting  and  testing  samples  of  road-building  materials.  An 
engineer  detailed  by  the  Koads  Ofhce  spent  several  wcM'ks  in  Company 
with  the  chemist  of  the  Oklahoma  Survey  investigating  the  road- 
building  materials  of  the  State.  The  tests  of  these  materials  have 
been  made  in  the  lahoratori<'s  at  Washingt(m  and  the  reports  have 
been  properly  distributed. 

Other  State  </eolo(/i(<il  xurreyn, — Up  to  the  present  time  the  only 
Cooperation  with  the  geological  surveys  of  otlier  States  has  been 
with  the  Kansas  (Jeological  Suivey.     Prof.  J.  AV.  Beede.  wlio  has 
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wurked  on  the  Permiaii  probleni  in  that  State  for  a  number  of  years, 
has  spent  some  time  in  Oklahoma  studying  the  rocks  of  this  interest- 
ing  series.  It  is  hoped  that  durine^  the  coniing  year  Cooperation  may 
be  carried  on  with  the  Missouri  and  Arkansas  surveys. 

Other  scientific  bureavs  of  the  State, — Cooperation  with  the  Okla- 
homa State  Board  of  Agriculture  and  the  park  boards  and  water- 
supply  commissions  of  the  cities  of  Oklahoma  has  been  arranged  for 
and  in  several  instances  carried  out.  The  people  of  Oklahoma  are 
learning  to  look  more  and  more  to  the  Survey  for  aecurate  data 
regarding  the  State's  natural  resources. 

PENNSYLVANIA, 

PBEVIOITS  SUHVEYS. 

FIRST  6EOU>GICAL  SURVEY. 

Through  the  instrumentality  of  the  Geological  Society  of  Pennsyl- 
vania an  act  providing  for  a  Geological  Survey  of  the  State  was  re- 
ported  to  the  legislature  in  1832,  but  failed  to  pass.  It  was  resuh- 
mitted  annually  for  several  years,  and  each  year  received  the  same 
treatment  until,  under  the  urgent  demands  of  the  people,  the  legisla- 
ture passed  it  May  29,  1836.  The  act  authorized  an  annual  appro- 
priation  of  $6,400  for  five  years.  Prof.  Henry  Darwin  Rogers, 
formerly  State  geologist  of  New  Jersey,  was  appointed  State  geolo- 
gist. During  the  first  year  the  general  geologic  features  of  the  State 
were  determined  and  the  Paleozoic  section  was  divided  into  12 
formations,  numbered  from  I  to  XII.  This  numerical  nomenclature 
was  used  in  the  Pennsylvania  publications  for  many  years.  No.  I 
was  the  limestone  at  Harrisburg  and  Xo.  XII  the  coal  measures.  In 
this  first  year  also  an  understanding  was  obtained  of  the  antielinal 
and  synclinal  folds  which  are  so  conspicuous  a  feature  of  the  geology 
of  the  State. 

In  the  second  year  of  the  Survey  detailed  work  was  begun  in  the 
anthracite  region,  and  in  the  third  year  nine  assistants  were  scattered 
over  the  State,  each  man  assigned  to  a  district.  This  third  season's 
work  resulted  in  the  discovery  that  the  coal  measures  of  western 
Pennsylvania  are  divided  into  two  series,  and  that  the  bituminous 
coal  field  is  characterized  by  folds  and  basins,  but  with  a  simpler 
structure  than  those  in  the  central  part  of  the  State. 

The  Survey  continued  its  work  until  1841,  but  as  the  people  could 
not  See  that  they  were  getting  what  they  wanted  out  of  it,  the  legis- 
lature failed  to  make  an  appropriation  in  1842.  For  three  years, 
however,  Mr.  Rogers  continued  to  prepare  reports  without  remunera- 
tion  from  the  State.  In  1848  he  submitted  a  final  report,  but  it  was 
not  until  1851  that  publicatitm  of  the  report  was  authoriz(»(l.     The 
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work  beingr  theii  10  years  old  the  legislature  inade  an  appropria- 
tioii  to  Cover  tlie  cost  of  the  field  work  iiecessary  to  bring  the  report 
iip  to  date  and  to  defray  the  expense  of  its  publication.  From  1851 
to  18o-l  field  work  was  carried  on  each  season,  but  it  was  not  iintil 
1858  that  the  final  report  of  the  Survey  appeared.  It  consists  of  two 
quarto  volumes,  containing  1,631  pages,  with  numerous  illustrations. 
The  publica tions  of  the  first  Geological  Survey  consisted  of  six 
annual  reports,  dated  from  1836  to  1842,  and  the  aforementioned 
final  report. 

8ECOND  GEOIiOGICAL  ßl'RVEV. 

A  bin  authorizing  the  Inauguration  of  a  new  State  Survey  and  the 
appointment  of  a  board  of  commissioners  passed  the  legislature  May 
14,  1874.  The  board  selected  the  professor  of  geology  in  the  IJni- 
versity  of  Pennsylvania,  J.  P.  Lesley,  for  State  geologist.  As  a  re- 
connoissance  geologic  survey  of  the  entire  State  had  already  been 
made  and  the  general  geology  was  known  with  a  fair  degree  of  accu- 
racy,  the  problems  to  be  undertaken  under  Ijesley's  direction  were 
well  understood  and  plans  were  wisely  formulated.  The  new  Survey 
was  to  i?tudy  the  details  of  special  geologic  problems  or  special  areas 
rather  than  the  broad  geologic  features  of  the  entire  State.  The  prin- 
cipal  work  of  the  Organization  was  the  Solution  of  economic  problems, 
particularly  of  structural  details  and  of  the  extent  of  the  coal  and 
Petroleum  formations.  The  plans  adopted  provided  for  (1)  the 
occupation  of  five  specially  important  and  hitherto  little-studied  dis- 
tricts  of  the  State  requiring  immediate  attention;  (2)  the  postpone- 
ment  of  work  in  the  best-known  anthracite  and  bituminous  coal 
regions;  (3)  the  postponement  of  extensive  systematic  study  of 
fossils;  (4)  the  establishment  of  a  special  laboratory  at  Harrisburg 
for  the  analysis  of  irons,  steels,  iron  ores,  and  other  blast -furnace 
stock;  (5)  the  preparation  of  a  special  report  on  petroleum;  (6)  the 
preparation  of  a  special  report  on  the  mineralogy  of  the  State;  (7) 
the  publication  of  the  results  of  the  summer's  work  during  the  fol- 
lowing  winter;  and  (8)  the  exhibition  of  type  specimens  of  the 
Survey  collections  in  the  rooms  of  the  board  at  Ilarrisburg. 

During  the  13  years  that  tlie  Second  Survey  existed  annual  appro- 
priations  were  made  which  amounted  to  $545,000.  Among  those  who 
were  regularly  employed,  or  undertook  special  investigations  in  asso- 
ciation  with  Prof.  Lesley,  were  C.  A.  Ashburner,  C.  E.  Beecher,  J.  C. 
Branner,  J.  F.  Carll,  H.  M.  Chance.  E.  W.  Claypole.  E.  V.  d'Invil- 
liers,  L.  G.  Eakins,  Persifor  Frazer,  F.  A.  Genth,  C.  E.  Hall,  T. 
Sterry  Hunt,  A.  E.  I^hman,  Leo  I^squereux,  A.  S.  McCreath,  F. 
Prime,  jr.,  J.  J.  Stevenson,  I.  C.  White,  Arthur  Winslow,  and  G.  F. 
Wright. 
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Work  was  prosecuted  over  tlie  whole  State,  particular  attention 
being  given  to  the  oil  region,  the  bituminous  coal  fields,  and  the  an- 
thracite  fields.  The  anthracite  fields  were  the  siibject  of  most  exhaus- 
tive  studies,  detailed  topographic  maps  being  made  on  whieh  the 
geology  was  laid  down  with  the  greatest  care.  Of  this  work  David 
White  says:  "The  atlas  of  the  southern  anthracite  field  in  Pennsyl- 
vania represents  the  most  minutely  detailed  and  most  excellent  eco- 
nomic work  of  sedimentary  deposits  that  has  yet  been  accomplished 
over  an  extensive  area  in  this  conntrv.'^ 

The  reports  of  Lesley  and  his  associates  were  piiblished  as  rapidly 
as  they  coiild  be  prepared,  and  proved  of  such  value  to  the  public 
that  the  Survey  maintained  populär  favor  and  continued  to  receive 
appropriations  until  1887.  The  results  of  the  18  years  of  the  Second 
Survey  are  contained  in  77  octavo  volumes  of  text,  with  35  atlases, 
and  a  "grand  atlas."  These  were  followed,  in  1898  and  1895,  by  the 
three  ociavo  volumes  constituting  the  final  report,'with  the  publica- 
tion  of  which  the  Second  (ieological  Survey  came  to  an  end.  The 
black  cloth-bound  volumes  of  this  Survey  are  a  familiär  sight  in 
geologio  libraries,  but  the  State  no  longer  has  any  of  these  reports 
for  distribution.  Thev  can  be  obtained  onlv  from  dealers  in  second- 
band  books.  These  volumes  are  designated  by  lettei*s  and  figures. 
The  letters  seem  to  denote  the  sequence  of  inception  of  work  in  dif- 
ferpnt  areas,  or  different  problems,  and  the  figures  or  repeated  letters 
indicate  the  order  of  subsequent  reports  on  the  same  area.  All  vol- 
umes bearing  the  same  lotter  relate  to  a  particular  area.  For  in- 
stance,  all  volumes  lettered  '"  (i ''  ileal  with  the  northeastern  part  of 
Ihe  State,  and  those  lettered  '^  K ''  discuss  the  southwestern  part. 
The  soquonce  ''  G,''  ''  02,"  "  03/'  to  "  07 ''  shows  the  Chronologie 
Order  of  completion  of  the  reports.  The  "  G ''  report  was  begim 
after  the  "  F  "  report,  but  the  "  G7 ''  report  was  completed  before 
the  "  FF  -'  or  "  F2  "  report.  Atlases  aro  indicated  by  parentheses 
surrounding  the  letter;  thus  "  G8  '"  designates  the  text  of  a  report  on 
Lancaster  County  and  "((j8)''  the  atlas  to  accompany  it.  For  ready 
roference  to  the  reports  it  is  necessary  to  consult  an  index  map, 
usually  found  in  tlie  front  of  each  volume.  showing  the  letters  desig- 
nating  reports  on  different  parts  of  the  State. 

PRESENT  SURVEY. 
LEGAL  DESIONATTON  AND  DATE  OF  OROANIZATION. 

The  present  Survey  is  entitled  the  Topograpliic  and  Geological 
Survey.    It  was  organized  under  laws  of  1890  and  1909. 

SUMMARY   OF  L^VWS   AND  ORGANIZATION. 

Tlie  present  survey  was  established  in  1899,  by  an  act  of  the  legis- 
lature  entitled  "An  act  to  authorize  the  topographic  and  geological 
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survey  of  the  State  in  Cooperation  with  the  United  States  Geoiogical 
Survey,"  which  reads  as  foUows : 

Section  1.  Be  it  enaeted.  etc.,  Tbat  the  governor  be,  and  be  Is  bereby,  aii- 
tliorized  to  appoint  a  commission,  to  conslst  of  tbree  citizena  of  tbls  State,  to 
conferwith  tbe  Director  or  representatlve  of  tbe  United  States  Geoiogical  Survey 
aod  to  accept  its  Cooperation  witb  this  State  in  tbe  preimration  and  completion 
of  a  contour  topograpbic  and  geoiogical  survey  and  map  of  tbls  State,  wbicb  is 
bereby  autborized  to  be  made.  Said  commission  sball  serve  witbout  iwy,  but 
all  Ita  neeessary  ezpenses  sball,  on  approyal  by  tbe  governor,  be  paid  out  of  tbe 
State  treasury.  Said  commission  sball  bave  power  to  arreiuge  witb  tbe  Di- 
rector or  representatlve  of  tbe  United  States  Geoiogical  Survey  concerning  tbls 
survey  and  map,  its  scale,  metbod  of  executlon,  form,  and  all  details  of  tbe  worlc, 
in  behalf  of  tbls  State,  and  may  accept  or  reject  tbe  work  executed  by  tbe 
roited  States  Geoiogical  Survey.  And  it  is  bereby  provided  tbat  said  map  sball 
accurately  show  tbe  outünes  of  all  towiisbips.  couuties,  and  extensive  wooded 
areas  in  this  State,  as  existlng  on  tbe  ground  at  tbe  time  of  tbe  execution  of 
these  surveys;  tbe  location  of  all  roads,  rallroads,  streams,  canals,  lakes,  and 
rivers ;  and  sball  show  by  contour  lines  tbe  elevation  and  depression  of  tbe  sur- 
&ce  of  the  country,  also  location  of  coal,  oil,  natural  gas,  and  clay-beariug 
formatlona 

Sec.  2.  For  tbe  prosecution  of  tbls  survey,  tbe  sum  of  $20,000  is  bereby 
appropriated  for  tbe  year  1899  and  $20,000  for  tbe  yeiir  IIKK);  aud  tbe  auditor 
General  la  bereby  autborized  to  draw  bis  Orders  on  tbe  State  treasury  for  such 
liortioDS  of  theiie  amounts  as  may  be  requlred,  from  time  to  time,  from  money 
in  the  treasury  not  otberwise  appropriated,  uiK>n  vouchers  Kigned  by  two  mem- 
bers  of  tbe  commission;  but  it  is  bereby  provided  tbat  these  exiienditures  sball 
not  be  in  excess  of  the  amounts  expended  upon  tbe  same  work  by  tbe  United 
States  Greological  Survey  from  its  own  funds.  The  commission  sball  rei>ort  to 
the  governor  eaeh  year.  For  the  puri)08e  of  making  the  surveys  hereinl>efor(» 
provided  for.  it  sball  be  lawful  for  tbe  r)erson8  employed  in  making  tbe  same  to 
enter  npon  all  lands  witbin  tbe  boundaries  of  this  State,  but  this  act  sball  not 
be  construed  as  authorizing  any  unnecessary  interference  witb  private  rights. 

Skc.  3.  This  act  shali  be  in  effect  immediately  ui)on  its  passage. 

Approved  April  28,  1899. 

The  principal  object  contemplated  by  the  act  was  the  preparation  of 
a  topographic  map  of  the  State.  The  governor  appointed  as  the 
commission  G.  W.  McNees,  Simon  Harrold,  and  Fred  D.  Barker, 
whe  entered  into  the  following  agreement  with  the  Director  of  the 
United  States  Geoiogical  Survey : 

Agreement  between  the  Topograph  loa  1  and  Geoiogical  Survey  Commission  of  the 
State  of  Pennsylvania  and  th^  Director  of  the  United  States  (ieological  Sur- 
vey, for  the  cooperative  topograi)hic  and  geologlc  survey  of  the  State. 

1.  The  preparation  of  tbe  maps  sball  be  under  the  supervision  of  the  Director 
of  the  United  States  Geoiogical  Survey,  who  sball  determine  the  methods  of 
»orvey  and  map  construction,  in  accordance  with  the  act  of  assembly  of  the 
State  of  Pennsylvania,  entltled  "An  act  to  autborize  tbe  topographic  and  geo- 
logic  survey  of  the  State  in  cooi^eratlon  witb  the  United  States  Geoiogical  Sur- 
vey," approved  April  28,  1899. 

2.  The  order  in  wbicb  in  i)oint  of  priorlty  different  parts  of  tbe  State  sball 
be  surveyed  sball  be  agreed  upon  in  detail  between  said  commission  and  said 
Uirector. 
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:{.  Tlie  work  »ball  be  l)a8ed  uik>ii  the  trlaugulation  of  the  United  States 
CoaHt  and  Geodetic  Survey.  and,  wberever  tbis  triangulation  is  defieient,  it 
sball  be  supplemonted  by  sald  coo|ierative  snrvey. 

4.  Tbe  Hurvey  sball  l)e  exeouted  in  a  nianner  Hiifflciently  elaborate  tu  prepare 
a  toi)Ograpbic  map  lipon  the  Hcale  of  1 :  62,500  oxbibiting  the  hydrography, 
bypsograpby,  and  public  culture:  sald  survey  and  map  sball  aceurately  show  all 
townsbip  and  eounty  boundary  lines  (as  establlshed  by  the  State  laws  at  tbe 
tinie  of  tbeir  eompletion)  and  extensive  wooded  areas  in  this  State  as  exist- 
ing  on  tbe  ground  at  the  tliue  of  tbe  execution  of  these  surveys;  tbe  locatlon 
of  all  roads,  railroads,  streams,  canals,  lakes«  and  rivers,  and  sball  sbow  by 
contour  lines  tbe  elevatlon  and  depi^sslon  of  tbe  surface  of  tbe  eountry.  also 
on  geologic  mups,  tbe  looation  of  tbe  eoal,  oil,  natural  gas,  clay-beariug, 
and  otber  geologiral  forma t Ions.  Tbe  said  toiK)grapbie  maps  sball  be  similar 
to  tbe  Sheets  already  completed  in  this  State,  and  tbe  form  of  the  final  publica- 
tions  of  the  geologlcal  maps  sball  be  tbe  same  as  tbe  Geological  Atlas  of  tbe 
United  States  Geological  Survey. 

Tbe  preliminary  fleld  maps  sball  be  on  such  a  scale  as  said  Director  sball 
select  to  secure  aocuracy  in  tbe  construction  of  tbe  final  map. 

5.  It  is  understood  and  agreeti  \\\K>n  that  the  geological  work  sball  folknv 
tbe  toi30grapbic  survey  as  dosely  as  consistent  with  economy  and  in  «ccordanoe 
with  modern  scientific  methods.  The  time  of  beginning  this  work  to  be  agreed 
upon  between  the  State  Survey  Commission  of  Pennsylvania  and  the  United 
States  Geological  Survey. 

6.  Tbe  hypsography  sball  be  showu  by  contour  lines  with  vertlcal  Intervals  of 
20  feet,  and  the  heights  of  imiwrtant  points  sball  be  determlned  and  marked 
uix)n  fixed  and  permanent  bench  marks  in  important  and  prominent  places 
througbout  the  counties;  also,  correct  meridian  points  sball  be  located  at  eacb 
eounty  seat  and  records  furnlsbed  to  the  said  commission. 

7.  For  convenience,  the  Tnited  States  Geological  Survey  shall,  during  the 
jirogress  of  the  fiold  work,  pay  the  salaries  of  the  |>ersons  employed  therein. 
wbile  the  traveliug,  subsistence,  and  field  expenses  shall  be  paid  for  the  same 
time  by  the  State.  For  office  work  on  the  map  the  salaries  sball  be  divided 
between  the  two  agreeing  parties  in  such  a  way  as  to  equalize  all  expenses, 
provided  that  the  total  cost  to  tbe  State  of  Pennsylvania  of  tbe  field  and  office 
work  and  expense  of  said  commission  for  tho  year  ISIH)  and  1900  sball  not  be 
more  than  $40,(KKJ,  and  lu-ovided  that  tbe  Uni  teil  States  Geological  Survey  shall 
expend  an  etpial  amount, 

8.  During  the  progress  of  the  work  free  access  to  the  field  sbeets  and  records 
of  tbe  topographers  and  draftsmen  shall  he  aflforded  the  State  commissloners 
for  examination  and  criticism;  and  should  they  deem  that  the  work  is  not 
l)eiug  oxecuted  in  accordance  with  this  agreement,  tben  tbe  said  commissloners 
may,  on  formal  notice,  terminale  this  agreement. 

9.  The  resultlng  maps  shall  fully  recognize  the  cooi)eratlon  of  tbe  State  of 
Pennsylvania. 

10.  As  the  work  is  completed,  the  State  commissloners  shall  be  furnlsbed  by 
the  United  States  Geological  Survey  with  Photographie  copies  of  tbe  manu* 
Script  Sheets:  and,  when  the  engravlng,  whlch  is  to  be  done  at  the  cost  of  tbe 
United  States  Geological  Survey,  is  completed.  and  at  all  tlmes  thereafter, 
when  desired.  the  sald  commission  shall  be  furnlsbed  by  the  sald  Survey  with 
transfers  at  cost  of  printing  from  the  copi)er  plates  of  the  Photographie  sbeets 
for  use  in  printing  e<litlons  of  said  maps. 

Washington,  I>.  C  July  12,  1S9J). 
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Under  the  conditions  of  the  foregoing  act  and  agreement  work 
progresised  until  half  of  the  State  has  been  mapped  topographically 
and  37  quadrangles  have  been  surveyed  geologically,  either  by  the 
Federal  Survey  alone  or  in  Cooperation  with  the  State.  Folios  and 
bulletins  descriptive  of  the  geology  of  several  of  these  quadrangles 
have  been  published  by  the  United  States  Geological  Survey. 

In  1909  the  legislature  passed  the  f ollowing  act : 

Au  act  authorizlng  the  Topographie  and  üeological  Survey  Commission  of  Penn- 
sylvania to  establish  and  maintain  a  Topographie  and  Geological  Survey  of 
the  State,  fixing  salaries,  providing  for  the  printlng  and  binding  of  the  results 
of  Said  Survey,  the  furnlshing  of  supplles  and  statlonery,  and  maklng  an 
appropriation  therefor. 

Section  1.  Be  it  enacted  by  the  Senate  and  house  of  representatives  of  the 
Commonwealth  of  Pennsylvania  In  general  assembly  met,  and  It  is  hereby 
enacted  by  the  authority  of  the  same,  that  the  Topographie  and  Geological 
Survey  Commission  of  Pennsylvania  is  hereby  authorized  to  establish  and 
maintain  a  Topographie  and  Geological  Survey  of  the  State. 

Sec.  2.  The  object  of  such  Survey  shall  be  as  follows:  The  preimration 
and  completion  of  a  topographic  map  or  maps  of  the  State,  also  the  study  of 
its  geological  formatlon,  with  special  referenee  to  the  economic  development  of 
its  resourcos,  such  as  eoal,  ores,  oil,  gas,  stones,  cement  material,  and  all  other 
minerals. 

With  these  ends  in  view,  the  said  Commission  may  and  is  hereby  authorized 
to  arrange  with  the  United  States  Geological  Survey  or  such  other  national 
Organization  as  may  be  authorized  to  do  such  work  for  it«  Cooperation,  pro- 
vided  that  the  amount  of  money  to  be  expended  in  such  cooperative  work  on 
behalf  of  the  State  shall  not  exceed  the  amount  so  expended  by  such  national 
Organization. 

The  preparation  of  reports,  with  the  necessary  geological  and  other  maps  to 
properly  illustrate  the  same,  which  sliall  be  of  such  detail  character  and  style 
of  publication  as  the  said  Commission  may  deem  l)est  sulted  to  proi)erly  describe 
the  refiources  of  the  State. 

Sec.  3.  The  reports  of  the  said  Survey  shall  be  printed  by  the  department 
of  printing  and  binding  in  such  form  and  style  as  may  be  designated  by  the 
Topographic  and  Geological  Survey  Commission. 

Sec.  4.  The  said  Commission  shall  serve  without  pay  exeept  the  chairman 
of  the  same.  who  shall  receive  a  salary  of  not  more  than  $1.500  per  annum,  and 
the  necessary  exv)en8e8  of  said  Commission  shall  be  pald  out  of  the  State  treas- 
ury  after  the  same  have  been  submitted  in  itemized  form  to  the  auditor  general 
and  approved  by  him. 

Sec.  5.  The  said  Commission  shall  apjwlnt  a  State  geologist,  who  shall  be 
in  immediate  Charge  of  the  work  of  said  survey.  subject  to  the  regulations  and 
Orders  of  said  Commission. 

The  said  geologist  shall  receive  a  salary  not  to  exceed  $3.000  per  annum.  Ile 
may  also  ap[x>int  such  assistants  as  in  the  judgmeut  of  such  Commission  may 
be  proper  and  necessary. 

Sec  6.  In  addition  to  the  reixirts  hereinbefore  authorized,  the  said  Com- 
mission shall  make  a  blennial  report  to  the  governor  and  the  legislature  show- 
Ing  the  progress  and  condition  of  the  work,  together  with  such  other  Informa- 
tion and  recouimendations  as  the  said  Commission  may  deeui  nec*essary  and 
usefnl. 
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8kc.  7.  All  B[ieciuien8  und  luaterluls  collected  shall,  after  serving  ttae  par- 
poses  of  the  Survey,  be  deposited  iu  the  State  Museum  aud  there  preserved  in 
such  form  as  to  be  available  for  study  in  the  further  work  of  the  Survey,  or  by 
iudivldual  students,  but  must  not  be  removed  from  said  Museum  except  for 
study  aud  UHe  by  the  State  geologist  or  those  working  under  hls  direetion. 

8fc.  8.  All  RuppUes  and  statlonery,  blank  books,  forms,  or  other  printed 
matter  uecessary  for  the  use  of  said  Survey  shall  be  fumished  by  the  depart- 
ment  of  printing  and  bindtng  or  the  department  of  public  grounds  and  buildings 
ui)on  requisltlon  of  said  Commlsslon. 

Skc.  9.  It  shall  l>e  lawful  for  any  and  all  persons  employed  in  carrying  on 
the  work  of  the  said  Survey  to  enter  uiion  and  cross  all  lands  witbin  the  State, 
providwl  that  In  so  doing  no  damage  shall  be  done  to  private  property. 

Skc.  10.  Tho  sum  of  $35,000  annually  fafterwnrd  changed  to  $10,000  an- 
nunlly,  or  a  total  of  $20,0001  for  the  torm  of  two  years  Is  hereby  appropriated 
for  the  use  of  said  Commissiou  in  carrying  oa  the  work  authorised  by  this  act. 

Seo.  11.  Thls  act  shall  l>e  in  effect  on  the  Ist  day  of  June,  1909. 

Skc.  12.  All  laws  or  imrts  of  laws  iuconsistent  with  this  act  are  hereby 
repealed. 

This  act  of  1909  authorizes  the  State  Topographie  and  Geological 
Survey  Commission  to  do  topographic  and  geologic  work  indepeud- 
ejttly  of  the  United  States  Geological  Survey.  On  its  passage  the 
Commission  appointed  Richard  R.  Hice.  of  Beaver,  as  State  geologist, 
lind  he  still  retains  the  position.  Cooperation  with  the  Federal  Sur- 
vey in  topographic  work  has  been  continued,  but  geologic  work  is 
now  being  done  indei>endently. 

The  persoimel  of  the  Topographic  and  Geological  Survey  Com- 
mission in  1910  was  as  follows:  (i.  W.  McNees,  of  Kittanning  (chair- 
man) ;  A.  S.  McCreath,  of  Harrisburg;  and  E.  V.  d'Invilliers,  of 
Philadelphia. 

During  the  first  year  of  the  Organization  under  the  new  act  (1909- 
10)  permanent  assistants  were  not  appointed,  the  work  being  done 
on  a  per  diem  basis.  So  far  as  possible,  College  professors  and  ad- 
vanced  students  who  are  residents  of  the  State  are  employed  in  the 
v.ork.  Appointments  are  made  by  the  State  geologist.  There  is 
no  civil-service  connnission  to  provide  an  eligible  list  or  inipose  re- 
strictions.  In  1909  and  1910  the  State  geologist  employed  five 
geologists  and  two  clerical  assistants. 

.Vri'ROl'RlATlONS. 

Appropriations  are  biennial  and  unexpended  balances  do  not  carry 
over.  The  total  appropriation  for  the  biennium  1909-1911  was 
$20,000,  or  $10,000  annually,  about  half  the  usual  appropriation,  and 
as  it  was  to  cover  all  topographic  and  geologic  work  the  progress 
of  the  Survey  has  been  greatly  retarded.  More  than  half  of  the 
sum  was  expended  in  cooperative  topographic  work. 
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The  appropriation  which  is  asked  for  by  the  Commission  for  tho 
iiext  biennium  will  be  divided  as  f oUows : 

Per  Cent. 

Administration  and  routine  worlc 15 

Topography    (in   Cooperation   wlth   United   States   Geological 

Survey) 40 

Economic,  stratlgraphlc,  and  areal  geology 35 

Water  resources,  stream  flow,  etc 10 

It  is  not  at  present  intended  to  do  any  werk  on  Statistical  geology, 
on  paleontology  as  distinct  from  stratigraphy,  or  on  the  drainage  of 
flooded  districts.  Chemical  work  will  be  included  under  geology. 
Highway  work,  testing  road  materials,  and  other  technologic  in- 
vestigations  are  not  contemplated  for  the  Coming  year. 

PUBLICATIONS. 

The  Commission  proposes  to  piiblish  three  kinds  of  reports — (1) 
a  series  of  biennial  reports  to  the  legislature  giving  a  statement  of  the 
work  accomplished  and  probably  accompanied  by  short  scientific 
papers  (three  of  these  biennial  reports  have  been  issued) ;  (2) 
detailed  reports  on  special  subjects;  and  (3)  short  bulletins  on  special 
subjects.  No  reports  of  the  second  and  third  classes  have  been  pub- 
lished. 

Practically  all  geologic  work  done  since  the  establishment  of  the 
Commission  in  1899  has  been  in  Cooperation  with  the  United  States 
Geological  Survey,  and  the  reports  have  been  published  by  that 
bureau. 

The  printing  of  State  Survey  publications  must  be  done  by  the 
department  of  printing  and  binding,  and  while  they  conform  in  a 
general  way  to  other  State  publications,  the  form  and  style  are  left 
to  the  Commission.  The  cost  of  printing  reports  does  not  come  from 
the  Survey  appropriation  and  the  department  of  printing  and  bind- 
ing furnishes  all  supplies,  such  as  stationery,  blank  books,  forms, 
and  other  printed  matter,  on  requisition  of  the  Commission. 

Reports  are  sent  as  exchanges  to  other  surveys  and  organizations 
and  are  distributed  to  educational  institutions  and  libraries  within 
the  State,  and  to  Citizens  to  whom  they  are  of  interest.  Distribution 
is  free,  except  postage  in  some  cases. 

Seven  more  or  less  detailed  reports  are  in  process  of  publication, 
in  addition  to  two  oil  and  gas  reports  resulting  from  cooperative 
work.  These  include  papers  on  talc  and  Serpentine  in  Pennsylvania, 
preliminary  investigation  of  the  cement  resources  and  industry  of 
Pennsylvania,  graphite  in  southeastern  Pennsylvania,  paint  ores  of 
the  State,  and  relation  of  the  fresh-water  fauna  to  geologic  develop- 
ment,  and  a  bibliography  of  Pennsylvania  geology. 

85645*— BuU.  465—11 ^9 
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PRESENT   LINES   OF   WORK. 

Topographie  work  is  being  done  in  Cooperation  with  the  United 
States  Geological  Survey,  and  also  geologic  work  on  a  number  of 
quadrangles.  There  is  at  present  no  other  Cooperation  with  National 
or  State  bureaus.  The  geologic  work  being  done  by  the  Survey 
independently  is  chiefly  of  an  economic  nature. 

RHODE  I8I1AND. 

HISTOBICAL  SUMMABY. 

In  the  later  part  of  the  thirties  the  increasing  desire  of  the  people 
to  know  more  about  the  natural  resources  of  the  States  culminated 
in  Rhode  Island  in  the  formation  of  a  State  Survey  which,  in  common 
with  the  times,  was  both  geologic  and  agricultural  in  its  purpose. 
The  Organization  of  this  Survey  was  largely  due  to  the  efforts  of  the 
Rhode  Island  Society  for  the  Promotion  of  Domestic  Industry,  which 
in  December,  1838,  appointed  four  men  to  confer  with  the  committee 
appointed  by  the  general  assembly  and  appropriated  $500  of  the 
society's  funds,  provided  the  State  should  appropriate  the  balance 
necessary  to  conduct  a  survey  of  the  State.  Accordingly,  at  the  Ses- 
sion of  the  general  assembly  in  1839  a  resolution  appropriating  $2,000 
was  passed,  this  sum  to  bc  expended  under  the  direction  of  a  com- 
luittee  of  six  from  the  general  assembly  and  four  from  the  Rhode 
Island  Society  for  the  Promotion  of  Domestic  Industry.  The  mem- 
bers  of  this  committee  were  to  serve  without  compensation. 

Dr.  Charles  T.  Jackson,  geologist  of  the  State  of  Maine  and  mem- 
ber  of  many  scientific  societies  both  here  and  abroad,  was  asked  to 
make  the  survey,  and  the  contract  with  him  was  signed  in  April,  1839. 
His  report,  a  volume  of  312  pages,  accompanied  by  map  and  geologic 
section  sheet,  was  submitted  to  the  committee  May  25,  1840,  and  was 
published  the  same  year.  Criticism  011  the  basis  of  our  present  geo- 
logic knowledge  should  not  be  made  of  the  work  done  at  that  time. 
This  report  delimited  the  aroas  of  the  sedimentarv  and  crvstalline 
areas  of  the  State,  except  where  there  had  been  considerable  regional 
metamorphism,  which  was  an  unknown  field  to  the  geologists  of  that 
period. 

In  1868  Prof.  Thomas  H.  Ridgeway  presented  to  the  house  of  rep- 
resentatives  a  memorial  lipon  the  economic  value  of  the  so-called 
"  Cranston  "  coal  beds,  recommending  the  construction  of  iron  blast 
furnaces  and  the  utilizaticm  of  the  natural  resources  of  the  State. 

In  Jannary,  1875,  a  resolution  was  passed  autliorizing  the  governor 
to  appoint  a  commissioii  of  five,  three  from  the  general  assembly  and 
two  from  tlie  Providence  Franklin  Society,  to  prepare  a  plan  for  a 
thorough  geologic  and  scientific  survey  of  the  State,  to  make  esti- 
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mates,  and,  if  possible,  to  report  to  the  next  general  assembly.  The 
ezpenses  of  this  committee  were  to  be  paid  from  an  appropriaticm  of 
$500.  This  committee  recommended  to  the  general  assembly  the  fol- 
lotving  plan: 

1.  The  formatlon  of  a  permanent  board  to  have  Charge  of  the  survey. 

2.  The  approprlatlon  of  $5,000  annualJy  for  fear  years  to  complete  the  topo- 
graphic  plane  tables  of  the  State. 

3.  The  publica tlon  of  a  map  on  the  scale  of  1 :  40,000. 

4.  A  geologic  survey  of  the  State  to  be  made  ander  the  direction  of  an  able 
geolog:ist  appointed  by  the  board,  aceordlng  to  plana  to  be  declded  upon  by  it 
hereafter. 

5.  A  further  survey  of  the  natnral  hlstory  of  the  State  to  be  recommended 
to  the  general  assembly  after  the  completion  of  the  geologic  survey. 

6.  The  Submission  to  the  general  assembly  of  an  annual  report. 

There  is  no  record  of  any  action  taken  on  the  report  of  this  com- 
mission.  Apparently  those  interested  in  the  geologic  survey  of 
Rhode  Island  were  so  discouraged  by  the  failure  of  this  last  attempt 
that  there  is  no  record  of  anything  further  being  done  for  about  20 
years- 

Topographic  surveys  of  the  State  and  coast  surveys  of  Narragan- 
sett  Bay  were  published  from  the  time  of  the  settlement,  through  the 
Revolution,  and  jup  to  1892.  Dr.  Jackson,  however,  was  obliged  to 
rely  on  a  coast-survey  chart  of  Narrangansett  Bay,  published  by  tho 
Hydrographie  Branch  of  the  Navy,  1832;  the  Stevens  map  of  the 
State,  published  in  1831;  and  Nelson 's  survey  of  Cumberland,  pub- 
lished by  Aaron  White.  The  need  for  a  topographic  map  of  the 
State  was  apparent.  Many  disputes  were  centered  about  the  question 
as  to  the  highest  point  in  Rhode  Island,  Mount  Hope,  with  an  alti- 
tude  of  200  feet,  having  the  largest  number  of  supporters,  though 
hüls  in  the  western  uplands  are  now  known  to  be  much  higher.  The 
matter  was  brought  to  the  attention  of  the  general  assembly  at  its 
Session  in  1888  by  a  bill  which  provided  for  the  appointment  by  the 
governor  of  three  commissioners,  "  Citizens  of  the  State  qualified  by 
education  and  experience  for  such  a  survey,"  to  serve  without  com- 
pensation,  but  to  be  provided  with  funds  for  their  necessary  expenses. 
This  commission  had  the  power  of  conferring  with  the  United  States 
Geological  Survey  regarding  the  completion  of  a  contour  topo- 
graphic map,  and  a  sum  not  to  exceed  $5,000  was  appropriated  in 
addition  to  the  necessary  expenses.  The  additional  sum  of  $3,500 
was  appropriated  in  April,  1889,  and  $1,000  in  April,  1891,  for  the 
preparation  and  publication  of  a  wall  map  and  atlas.  Of  each  appro- 
priation  more  than  $100  was  returned  to  the  State  treasury  as  an 
unexpended  balance. 

In  May,  1895,  the  general  assembly  appointed  a  committee  of  four 
to  provide  for  a  geologic  survey  of  the  portions  of  the  State  contain- 
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ing  rocks  adapted  to  road  making,  and  the  sum  of  $1,000  was  appro- 
priated  for  that  purpose.  Frederick  P.  Gorham,  then  a  graduate 
Student  at  Brown  University,  was  selected  to  do  this  work,  and  he 
prepared  a  sketch  geologic  map  of  the  State  and  three  sets  of  sp>eci- 
mens  illustrating  the  different  rock  types  in  Rhode  Island.  Xo 
report  of  this  work,  however,  was  ordered  printed  by  the  legislature. 

In  1904  a  bill  was  introduced  into  the  general  assembly  proviiliug 
for  a  geologic  survey,  $3,000  to  be  appropriated  for  the  purpose.  but 
the  bill  was  not  reported  back  to  the  hou?e  from  the  committee  to 
which  it  was  referred. 

In  1908  a  bill  providing  for  a  geologic  survey  of  Rhode  Island  was 
prepared  by  former  Lieut.  Gov.  F.  H.  Jackson.  A  hearing  was  given 
on  this  bill,  but  it  did  not  pass  the  general  assembly. 

The  following  year  a  law  was  enacted  making  provision  for  the 
present  Natural  Resources  Survey  of  Rhode  Island  and  appropri- 
ating  $2,500  annually  for  three  years  for  its  use.  The  work  was 
placed  under  the  general  charge  of  the  commissioner  of  industrial 
statistics,  where  it  remained  until  August,  1910,  when  it  was  placed 
under  the  direction  of  the  newly  created  Conservation  Commission. 

PBESENT  SURVET. 
LEGAL   DESIGNATION    AND   DATE   OF  ORGANIZATION. 

The  present  Organization  is  the  Natural  Resources  Survey  of  Rhode 
Island;  it  was  organized  under  laws  of  May  10,  1909,  and  August, 
1910. 

SUMMARY   OF   LAWS. 

Chapter  438  of  the  public  laws  of  the  State  of  Rhode  Island,  1900, 
passed  May  7,  1909,  and  signed  three  days  later,  is  as  foUows: 

Section  1.  A  survey  of  the  natural  resources  of  the  State  shaU  be  made. 
This  survey  shaU  be  placed  under  the  general  charge  of  the  bureau  of  indus- 
trial statistics,  in  Cooperation  with  the  Rhode  Island  State  College  and  the 
Government  of  the  I^nited  States  of  Auterica. 

Sec.  2.  The  bureau  shall  appoint  a  conipetent  agent  to  take  Charge  of  the 
survey,  at  such  comix?nsiition  as  the  commissioner  of  the  bureau  may  deter- 
mine.  The  agent  so  appoint ed  may  empioy  suitable  asslstants  as  they  may 
be  needed  for  the  proi)er  prosecution  of  the  work  of  the  survey,  with  the 
advice  and  consent  of  the  commissioner  of  tlie  bureau. 

Sec.  3.  The  survey  shall  be  made  so  as  to  embrace  the  following  matters,  v!z: 

1.  An  examination  of  the  geological  forma tion  of  the  State,  with  special 
reference  to  its  ei'onomic  resources,  viz,  road  material,  building  stones,  clays, 
coals,  and  other  mineral  snbstances. 

2.  A  detailed  examination  and  dassiflcafion  of  the  soils,  and  a  study  of 
their  adaptability  to  partlcular  croi>s,  together  with  au  examination  of  the 
waste  lands  of  the  State,  and  th^  bearing  it  may  have  upon  water  powers, 
potable  waters,  and  the  relatlon  of  deforested  areas  to  such  water  suppUea. 
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3.  An  examinatlon  of  the  physlcal  features  of  the  State,  with  Ireference  to 
theJr  practical  bearing  upon  the  occupation  of  tlie  people. 

4.  The  preparation  of  special  geologlcal  and  economical  maps  to  illustrate 
the  resources  of  the  State. 

5.  The  preparation  of  special  rei)ort8.  with  necessary  Illustrations  and 
maps,  whlch  shall  embrace  both  a  geueral  and  detailed  descrlption  of  the 
geological  and  natural  resources  of  the  State. 

6.  A  leport  upon  the  flshery  industry  of  Narragansett  Bay  and  its  trlbutary 
watersw 

7.  The  consideration  of  such  other  scientific  and  economic  questions  as  in 
the  Judgment  of  the  commissioner  and  the  Rhode  Island  State  College  shall 
be  deemed  of  value  to  the  people  of  the  State. 

Sec.  4.  An  annual  report  of  progress  to  be  niade  to  the  general  nssembly,  or 
upon  their  request 

Sec.  5.  Reports  and  maps  to  be  printed  by  dlrection  of  the  commissioner  upon 
recommendation  of  agent  and  the  Rho<le  Island  State  College;  to  be  distributed 
or  sold  by  said  commissioner;  moneys  to  be  returned  to  State  trea^ury. 

Sec.  6.  Distribution  of  material  collected ;  to  be  flnally  distributed  by  the  com- 
missioner and  the  Rhode  Island  State  College  to  the  educational  inßtitutions 
of  the  State,  or  plnced  upon  permanent  exhibitlon. 

Sec.  7.  An  annual  appropriation  of  $2,500  for  a  perl  od  of  three  years  to  be 
paid  by  the  State  uix»n  itemized  vouchers  approved  by  the  govemor. 

Sec.  8.  Thls  act  shall  take  effect  upon  its  passage. 

The  following  bill  (chapter  644,  public  laws  of  Rhode  Island) 
became  a  law  during  the  August  session,  1910,  and  the  general  charge 
of  the  Survey  passed  f rom  the  commissioner  of  the  Bureau  of  Indus- 
trial  Statistics  to  the  State  Conservation  Commission,  but  practically 
without  change  in  the  administration  of  the  Survey. 

Sectiow  1.  There  shall  be  a  State  Conservation  Commission  of  five  members, 
consisting  of  the  Commissioner  of  Industrial  Statistics,  the  director  of  the 
Rhode  Island  Agricultural  Station,  the  secretary  of  the  State  Board  of  Agri- 
cuiture,  the  commissioner  of  forestry,  and  the  secretary  of  the  Metropolitan 
Park  Commission  of  the  Providence  Plantat ions,  ex  officio,  and  their  respective 
successors. 

Sec.  2.  Said  Commission  shall  have  general  sui>ervision  and  oversight  of  the 
niatters  pertaining  to  the  conservation  of  the  natural  resources  of  the  State, 
Including  the  Natural  Resources  Survey  established  and  authorized  by  chapter 
438  of  the  public  laws,  passed  at  the  January  session,  A.  D.  1909,  and  shall  act 
in  an  advisory  capacity  to  the  undertakings  of  thls  nature  now  in  progress  or 
wbich  may  hereafter  be  projected,  provided  same  are  not  inconsistent  wIth  the 
law.  It  shall  have  authority  to  cooperate  with  similar  commissions  of  other 
States  and  with  the  departments  of  the  United  States  Government  with  whlch  it 
mny  have  occasion  to  enter  into  negotlations  whenever  it  shall  deem  it  advis- 
able. 

Section  3  provided  ior  the  Organization  of  the  Commission.  In  sec- 
tion  4  the  main  purpose  of  this  Commission  is  stated.  It  is  to  make  a 
census  and  list  of  the  so-called  "  abandoned  farms."  The  further 
powers  of  the  Commission  were  rather  comprehensive  and  include 
many  lines  of  work  already  given  to  the  State  Survey.    In  section  5 
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the  sum  of  $3,000  was  appropriated.  Section  G  provided  that  the 
Commission  was  to  report  on  abandoned  farms  in  January,  1911. 
Section  7  states  that  the  Commission  shall  serve  without  compensa- 
tion,  except  expenses. 

Seo.  8.  Tills  act  shall  take  eflPect  upon  its  passage,  and  all  otber  acts  or  parte 
of  acts  inconsistent  tberewith  are  hereby  repealed.  Nothing  in  this  act  shall 
be  coDsIdered,  however,  as  repeallng  or  otherwise  affecting  any  of  the  provisions 
of  chapter  438  of  the  public  laws  of  1909  (creatlng  the  Natural  Resources  Sor* 
vey)  except  as  provided  in  section  2. 

ORGANIZATION. 

The  governing  board  is  the  State  Conservation  Commission,  infor- 
mation  regarding  which  is  given  under  "  Summary  of  laws." 

The  executive  oflScer  is  called  Superintendent.  Prof.  Charles  W. 
Brown,  head  of  the  department  of  geology  at  Brown  University,  is 
the  present  incumbent.  He  was  appointed  by  the  commissioner  of 
industrial  statistics,  who  formerly  had  charge  of  the  Survey,  in 
June,  1909.  His  compensation  is  at  a  per  diem  rate  and  is  fixed  by 
the  Commission.  He  devotes  the  summer  months  to  field  work  for 
the  Survey  and  a  month  or  more  of  the  College  year  to  office  work  for 
the  Survey. 

Occasional  clerical  and  Stenographie  assistance  is  employed  by  the 
Superintendent,  with  the  advice  and  consent  of  the  Commission. 
There  are  no  civil-service  regulations,  the  only  requirement  being 
general  fitness  for  the  work.  The  compensation  varies  from  $1  to 
$3.50  a  day.  The  total  amount  of  this  sort  of  assistance  would  prob- 
ably  equal  that  of  one  person  for  half  a  year. 

The  geologic  assistants  are  instructors  or  advanced  College  students 
at  Brown  University,  who  are  employed  for  varying  periods.  Their 
compensation  ranges  from  $1  a  day  to  $75  a  month  and  field  expenses. 

The  only  topographic  work  done  by  the  Survey  is  the  drafting  of 
enlargements  of  existing  topographic  maps.  No  engineering  work 
has  been  undertaken.  Work  on  the  water  resources  is  done  in  Coop- 
eration with  the  United  States  Geological  Survey. 

APPROPRIATIÖNS. 

The  law  of  1909  appropriated  the  sum  of  $2,500  annually  for  the 
period  of  three  years,  to  be  used  for  the  purposes  specified  in  the 
law.    The  average  expenditures  are  about  as  f ollows : 

Per  Cent. 

Administration  and  routine  clerical  work 30 

Enlarging  topographic  maps,  publication,  etc 20 

General  geology 44 

River  measurements  (1909) 6 
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PÜBLICATIQNS. 

The  only  publication  thus  far  has  been  Bulletin  1,  a  preliminary 
report  giving  in  outline  some  of  the  data  gathered,  especially  with 
reference  to  the  water  resourees  and  coal.  One  thousand  copies  of 
this  report  were  issued  for  free  distribution. 

The  cost  of  the  printing  does  not  come  from  the  Survey  appropria- 
tion.  The  printing  and  distribution  of  publications  is  left  to  the 
Superintendent  and  the  commission. 

The  mailing  list  includes  the  State  libraries,  State  surveys,  depart- 
ments  of  geology  in  prominent  educational  institutions,  and  inter- 
ested  persona. 

PRESENT  LINES  OF  WORK. 

The  present  lines  of  work  include  a  detailed  Classification  of  the 
occupied  and  unoccupied  lands  of  Rhode  Island,  especially  in  the 
'*abandoned  areas;"  the  preparation  of  a  detailed  geologic  map  of 
the  State ;  the  publication  of  a  series  of  educational  buUetins  on  the 
geography,  geology,  and  water  resourees  of  Rhode  Island;  and  a 
comprehensive  and  detailed  study  of  the  soils  of  the  State. 

SOUTH  CAROMNA. 

PBEVIOTJS  SUBVETS. 

To  South  Carolina  belongs  the  credit  of  having  been  among  the 
first  States  to  organize  a  State  Geological  Survey.  Since  the  first 
Survey,  which  was  authorized  by  the  legislature  in  1824,  the  Statutes 
of  the  State  have  authorized  f cur  subsequent  surveys.  The  first  four 
surveys  were  created  for  specific  periods  and  terminated  at  their 
expiration. 

FIRST  GEOLOGICAL  SURVEY. 

The  first  Survey  was  known  as  the  Geological  and  Mineralogical 
Survey  of  South  Carolina.  The  work  was  in  charge  of  Lardner 
Vanuxem,  who  served  as  State  geologist  of  New  York  and  South 
Carolina.  The  report  of  this  Survey  was  published  in  the  news- 
papers  of  the  State  in  1826,  and  in  part  in  Mills's  "  Statistics  of 
South  Carolina "  and  in  Tuomey 's  "  Report  on  the  geology  of 
South  Carolina."  This  report  contained  a  list  of  minerals  from  the 
Abbeville,  Pendieton,  Greenville,  Spartanburg,  and  York  districts. 
It  was  the  first  geologic  report  issued  under  the  patronage  of  any 
State  in  the  Union.  In  1828  Dr.  S.  G.  Morton  and  Mr.  Vanuxem 
pointed  out  the  existence  of  "  Secondary  "  (Mesozoic)  and  Tertiary 
formations  in  the  State. 


186         STATE  OBOLOGICAL  8UBVEYS  OF  THE  UNITED  STATES. 

8EC0ND  GEOLOGICAL  8ÜRVEY. 

Under  the  second  Survey  Edmund  Ruffin  was  State  geologist.  His 
report,  entitled  "  Report  of  the  commencement  and  progress  of  the 
agricultural  survey  of  South  Carolina,"  was  published  in  1843.  It 
relates  chiefly  to  the  subject  of  marls  as  soll  stimulants,  but  also  in- 
cludes  a  list  of  invertebrate  fossils  of  the  State,  and  contains  numer- 
ous  analyses  of  the  marls. 

THIRD  OEOLOOIGAL.  SURVEY. 

Under  the  third  Survey  Michael  Tuomey  was  State  geologist. 
His  first  report,  entitled  "  Report  of  the  geological  and  agricultural 
survey  of  the  State  of  South  Carolina,"  a  pamphlet  of  iv+63  pages, 
was  published  in  1844.  This  was  foUowed,  in  1846,  by  a  report  to 
the  city  Council  of  Charleston,  S.  C,  on  artesian  wells,  and,  in  1848, 
by  a  report  on  the  geology  of  South  Carolina.  The  latter  report  was 
a  volume  of  299  pages,  with  numerous  illustrations  and  a  geologic 
map  of  the  State. 

FOURTH  GEOLOGICAL  SURVEY. 

During  the  fourth  Survey  (1856-1860)  Oscar  M.  Lieber  was  State 
geologist.  The  publications  issued  by  this  Survey  consisted  of  four 
annual  reports  to  the  general  assembly,  published  in  the  years  1856, 
1858,  1859,  and  1860.  These  reports  varied  in  size  from  144  to  238 
pages  and  contained  several  illustrations.  Two  editions  of  the  first 
report  were  issued. 

FBESENT  SUBVEY. 
LEGAL  DESIGNATION  AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  the  South  Carolina  Geological  Survey ; 
it  was  established  under  an  act  approved  February  21,  1901. 

ORGANIZATION. 

There  is  no  governing  board.  The  executive  officer  is  the  State 
geologist.  The  present  incumbent  is  Earle  Sloan,  who  was  appointed 
April  30,  1901.  His  present  term  expires  April  30,  1911.  The  com- 
pensation  of  the  State  geologist  is  an  annual  salary,  the  amount  of 
which  is  fixed  by  Statute. 

The  only  oflBce  assistant  is  a  stenographer.  The  field  assistants 
consist  of  a  captain  of  field  camp  and  laborers.  Chemical  work  is 
done  in  the  State  laboratory,  located  at  Clemson  College,  and  for  this 
work  a  liberal  appropriation  is  made  by  the  legislature. 
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AFPROPRIATIONS. 

The  South  Carolina  Geological  Survey  receives  an  annual  appro- 
priation  of  $3,400.  There  is  no  law  regulating  unexpended  balances ; 
in  f  act,  the  appropriation  is  usually  exceeded. 

As  construed  by  the  State  geologist,  expenditures  under  the  law 
may  be  directed  to  economic,  stratigraphic,  areal,  Statistical,  and 
paleontologic  geology.  The  expense  of  chemical  work  is  provided 
for  under  the  appropriation  for  the  State  laboratory  and  does  not 
come  out  of  the  Survey  appropriation.  A  bureau  of  Information  is 
maintained,  relating  to  geology,  technology,  and  many  other  subjects. 

PUBLICATIONS. 

The  publications  of  the  Survey  comprise  (1)  a  series  of  annual 
administrative  reports  (3  to  5  pages),  summarizing  the  scope  and 
general  results  of  investigations,  and  (2)  a  series  of  bulletins  in  which 
detailed  results  of  special  studies  are  given.  Of  the  bulletins  four 
have  been  issued  or  are  in  press,  one  on  the  clays  of  the  State,  one  on 
the  geology  and  mineral  resources,  one  on  the  marls  and  other  coastal 
piain  formations,  and  one  on  the  Underground  waters. 

All  official  publications  are  printed  by  the  State  printer.  Copies 
for  officers  of  the  State  and  members  of  the  legislature  are  published 
in  accordance  with  a  general  statutory  provision.  Copies  of  the 
geologic  reports  in  excess  of  this  number  are  paid  for  from  the  ap- 
propriation for  the  Geological  Survey  or  from  the  private  resources 
of  the  State  geologist.  The  size  of  page,  kind  of  paper,  illustrations, 
and  Contents  of  report  are  left  to  the  State  geologist. 

The  reports  are  distributed  by  the  State  geologist.  They  are  sent 
to  scientific  bodies,  educational  institutions,  men  of  science,  and,  on 
application,  to  persons  manifesting  active  interest  in  the  industrial 
development  of  the  mineral  resources  of  the  State. 

PRESENT  LINES  OF  WORK. 

Independent  investigations. — At  present  the  energies  of  the  Sur- 
vey are  directed  chiefly  to  investigations  of  the  phosphate  deposits 
and  peat  deposits  of  the  State. 

Cooperation  with  TJrdted  States  Geological  Survey, — In  Coopera- 
tion with  the  Federal  Survey  an  areal  and  economic  survey  of  the 
Kings  Mountain  and  Gaffney  quadrangles  is  being  made,  the  results 
of  which  will  be  combined  into  one  geologic  folio.  The  field  work 
for  thia  folio  will  be  completed  during  the  field  season  of  1911. 
These  two  quadrangles  form  the  key  to  the  geology  of  a  large  part 
of  the  Piedmont  region. 

Cooperation  with  the  Federal  Survey  has  also  been  maintained  in 
the  preparation  of  reports  on  the  geology  and  Underground  water 
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resources  of  the  coastal  piain  of  South  Carolina,  which  are  now  in 
an  advanced  stage.  These  will  be  published  as  buUetins  of  the  State 
Survey. 

TENNESSEE. 

» 

PBEVIOUS  SUBVEYS. 

State  geologic  work  in  Tennessee  began  in  December,  1831.  An 
address  delivered  before  the  State  legislature  on  October  19,  1881, 
by  Dr.  Gerard  Troost,  resulted  in  the  passage  of  a  law  authorizing 
the  survey,  and  on  December  21,  1831,  Dr.  Troost  was  appointed 
geologist,  mineralogist,  and  assayist  of  the  State.  He  held  this 
Position  until  it  was  abolished  by  the  legislature  February  4,  1850. 
Dr.  Troost  was  also  professor  of  geology  and  mineralogy  in  the 
University  of  Nashville,  from  which  he  received  a  salary  of  $1,000 
a  year.  He  received  from  the  State  $250  for  the  first  two  years  and 
$500  annually  for  succeeding  years.  Out  of  his  salary  he  paid  travel- 
ing  and  other  field  expenses.  During  his  term  of  office  Dr.  Troost 
prepared  10  reports.  The  first  two  reports  do  not  appear  to  have 
been  published,  and  of  the  last  only  75  copies  were  issued,  none  of 
which  appear  to  be  extant. 

In  February,  1854,  the  legislature  again  created  the  oiBce  of 
geologist  and  mineralogist  of  the  State,  and  Prof.  J.  M.  Safford  was 
elected  to  the  position.  The  survey  was  continued  until  1860,  when 
active  work  was  stopped  by  the  civil  war.  Prof.  Safford,  however, 
continued  as  State  geologist  by  courtcsy  to  the  time  of  his  death,  a 
few  years  ago.  In  March,  18G8,  the  legislature  authorized  the  prepa- 
ration  of  a  report  and  ordered  it  printed.  This  report  embodied 
the  results  of  Prof.  Safford's  work,  both  as  the  official  State  geologist 
and  as  a  private  Citizen.  During  his  term  of  office  he  published  a 
preliminary  geologic  report  of  the  State  of  Tennessee,  consisting 
of  164  pages,  and  the  report  authorized  in  1868,  which  was  more 
detailed,  consisting  of  550  pages. 

In  1874  J.  B.  Killebrew,  as  secretary  to  the  State  Board  of  Agri- 
culture,  prepared  a  report  of  1,193  pages  on  the  resources  of  Ten- 
nessee. This  volume  includes  a  general  review  of  the  geology  and 
agriculture  of  the  State  and  of  the  agricultural  and  mineral  resources, 
also  a  detailed  review  by  counties. 

Upon  the  appointment  of  Prof.  L.  C.  Glenn  to  the  chair  of  geology 
in  Vanderbilt  University,  in  1900,  he  at  once  began  an  agitation 
for  a  State  Geological  Survey.  His  efforts  in  that  direction  were 
supplemented  by  Prof.  C.  H.  Gordon,  on  his  appointment,  in  1906, 
as  professor  of  geology  at  the  University  of  Tennessee.  The  result 
of  the  efforts  of  these  geologists,  supplemented  by  a  demand  from 
practical  mining  men  and  others,  was  the  authorization  of  the  present 
State  Geological  Survey  by  the  legislature  in  1909. 
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IPBESEKT  STJBVET. 
LEGAL  DESIGNATION  AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  the  Tennessee  State  Geological  Survey : 
it  was  established  under  act  of  April  30,  1909,  which  was  approved 
May  1,  1909,  but  the  appropriation  did  not  become  available  until 
Alay  1, 1910,  when  the  Survey  began  its  official  existence. 

SCMMARY  0£  LAWS. 

The  State  Geological  Survey  is  under  the  direction  of  a  commission 
known  as  the  State  geological  commission,  composed  of  the  govenior 
(ex  officio  chairman),  the  State  commissioner  of  agriculture,  the 
State  mine  inspector,  the  president  of  the  University  of  Tennessee, 
the  chancellor  of  Vanderbilt  University,  and  the  vice  chancellor  of 
the  University  of  the  South.  This  commission  has  general  charge 
of  the  Survey  and  the  appointnient  of  a  State  geologist  and,  on  his 
recommendation,  of  associate  geologists,  assistants,  and  other  em- 
ployees.  The  State  geologist  is  directed  to  organize  and  direct  the 
werk;  to  determine  the  character,  order,  and  time  of  publication  of 
the  reports;  to  direct  the  preparation,  printing,  and  distribution  of 
the  reports ;  to  arrange  for  cooperative  work  with  Federal  and  State 
bureaus;  to  appoint  associates,  assistants,  and  employees;  to  have 
Charge  of  the  necessary  field  work,  office  supplies,  and  equipment; 
and  to  supervise  the  acquisition,  care,  and  disposition  of  coUections, 
etc.  He  is  also  to  prepare  a  report  to  the  general  assembly  for  each 
meeting. 

The  State  Geological  Survey  has  for  its  objects  and  duties  the  study, 
tnapping,  and  preparation  of  reports  on  the  mineral  resourcos,  road- 
making  materials,  structural  materials,  sands,  soils,  forests,  mineral 
and  artesian  waters,  drainage  of  swamps,  flow  of  streams,  water 
powers,  and  other  natural  resources.  The  law  provides  for  the  dis- 
tribution and  sale  of  reports  and  for  the  care  and  final  disposition  of 
collections,  reports,  etc.  It  authorizes  Cooperation  with  other  sci- 
entific bureaus,  makes  it  lawful  to  enter  and  cross  lands  within  the 
State,  and  provides  an  annual  appropriation  of  $15,000  for  the  years 
1910  and  1911  for  carry ing  out  the  provisions  of  the  act. 

ORGANIZATION. 

The  governing  board  is  the  State  geological  commission,  which 
has  already  been  described  under  "  Summary  of  laws."'  The  terms 
of  office  of  the  members  of  the  commission  depend  on  their  official 
terms  of  office  or  upon  the  continuance  of  the  Survey.  They  receive 
no  compensation  except  necessary  expenses  in  connection  with  atten^^ 
ing  the  meetings  of  the  commission. 
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The  title  of  the  oxocutive  officer  is  State  geologist,  though  in  other 
places  in  the  bill  he  is  referred  to  as  the  director.  The  present  in- 
cumbent  is  George  IL  Ashley,  who  was  appointed  by  the  commission 
March  16,  1910,  to  serve  for  two  years.  The  compensation  is  an 
annual  salary,  fixed  by  the  State  geologieal  commission. 

The  clerical  force  consists  of  one  clerk. 

In  addition  to  the  State  geologist  the  commission  at  the  same  time 
appointed  two  associate  geologists,  Prof.  C.  H.  Gordon,  professiM" 
of  geoloüry  at  the  University  of  Tennessee,  and  Prof.  L.  C.  Glenn,  of 
Vanderbilt  University.  The  scientific  staff  of  the  Survey  also  in- 
cludes  two  temporary  assistant  geologists,  one  of  whom  is  a  senior  at 
the  University  of  Tennessee  and  serves  only  during  the  summer  vaca- 
tion.  The  associate  geologists  devote  to  the  Surve.y  only  such  portion 
of  their  time  as  they  can  spare  from  their  College  duties.  Their  com- 
pensation is  on  a  per  diem  basis. 

The  associate  geologists  were  not  required  to  submit  to  an  exanriina- 
tion;  the  assistants  were  also  appointed  without  examination.  All 
a])pointnients  are  made  by  the  State  geologieal  commission  on  the 
recommondation  of  the  State  geologist. 

Cooperation  wnth  Federal  bureaus  is  maintained,  and  it  is  the 
})iirpose  of  the  Survey  to  devote  a  large  part  of  the  appropriation 
to  cooj^erative  work  instead  of  building  up  a  large  independent  State 
Survey. 

APPROPRIATIONS. 

The  appropriations  are  made  at  the  biennial  sessions  of  the  legis- 
lature,  presuniably  for  the  two  succeeding  years,  though  the  present, 
or  first,  appropriation  was  not  available  until  a  year  after  the  bill 
w^as  sigiied  by  the  governor. 

Unexpeiided  balances  carry  over  from  the  first  to  the  second  year 
but  lapse  at  the  end  of  the  second  fiscal  year  of  the  biennium. 

The  annual  appropriation  is  $15,000,  for  the  general  objects  out- 
lined  in  the  law.  This  is  disbursed  in  approximately  the  following 
proportions : 

Per  Cent. 

Adiiilnislrative  and  routine  clerical  work 18 

E<-on()niic,  stratijrrapliic,  and  areal  geology 38 

Chemical    work 1 

Topojjraphic  maps  and  drainap:e  survoys 20 

Stroam  flow  and  roservoir  survoys 3 

Soll   survey 4 

Printlug 16 

PUBLICATIONS. 

The  publications  of  the  Survey  w^ill  all  be  in  the  form  of  bulletins. 
WTiere  a  bulletin  is  composed  of  several  distinct  papers,  either  on  the 
same  subject  or  on  related  subjects,  part  of  the  edition  will  appear  as 
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separates,  which  will  be  issued  as  fast  as  they  can  be  prepared  and 
printed. 

Two  Bulletins  and  five  papers  from  other  bulletius  have  already 
been  issued. 

The  size  of  the  editiofi  is  3,000  copies. 

Bulletins  are  to  be  distributed  free  to  official  surveys,  public 
libraries,  etc.,  and  on  request  to  interested  persons.  Five  hundred 
copies  of  each  publication  are  to  be  reserved  for  sale,  at  the  cost 
of  printing.  The  money  derived  from  sales  is  to  be  paid  back  into 
the  State  treasury.  Another  500  copies  of  each  publication  will  be 
bouhd  in  the  form  of  a  library  edition.  In  the  case  of  the  bulletins 
which  are  composed  of  more  than  one  paper,  500  copies  of  each  sepa- 
rate will  be  reserved  until  all  the  separates  belon<ring  to  that  bulletin 
have  been  issued,  when  they  will  be  boiind  together  into  a  single 
volume. 

The  cost  of  publications  now  in  press  is  $2.65  to  $3.50  a  page.  The 
expenses  of  publication  are  charged  to  the  Survey's  appropriation. 

The  State  geologist  has  füll  control  over  the  printing,  choice  of 
Printer,  style  of  report,  etc.,  and  also  has  charge  of  the  distribution 
of  reports. 

The  mailing  list  includes  State  officials,  the  United  States  Geologi- 
cal  Survey,  State  surveys,  and  other  bureaus  operating  along  the  lines 
of  the  Survey's  work,  the  libraries  of  State  universities  and  to  a 
limited  extent  those  of  foreign  surveys  and  national  universities,  all 
the  regularly  constituted  libraries  of  the  State,  the  members  of  the 
State  legislature  and  other  State  officials,  independent  geologists 
who  may  be  interested  in  the  subject  of  the  report,  and  any  person 
who  may  have  made  specific  request  for  reports  on  that  subject.  A 
printed  card  of  acknowledgment  is  inclosod  with  each  report  sent 
out,  and  the  responses  will  have  sonie  influence  in  deterniining  the  dis- 
tribution of  future  reports. 

PRESENT  LINES  OF  WURK. 
Iin>EPEKDENT    IKYEgTIOATIONS. 

The  Survey  is  at  present  engaged  in  a  generul  study  of  the  condi- 
tions  and  needs  of  the  State,  in  a  preliminary  study  of  the  coal  iield 
and  the  phosphate  field  of  the  State,  in  the  preparation  of  a  map  of 
the  economic  geology  of  the  State,  in  the  preparation  of  a  bibliog- 
raphy  of  literature  relating  to  the  State's  resourcos,  and  in  the  fonna- 
tion  of  a  permanent  exhibit  of  the  resources  and  minernls  of  tho 
State.  Preliminary  bulletins  treating  of  these  subjects  will  Ix'  issued 
as  rapidly  as  possible. 
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OOOPEBATIYE  nfYESTXGATIOirS, 

United  States  Geological  Suri^ey. — In  Cooperation  with  the  United 
States  Geological  Survey  a  detailed  areal  and  economic  survey  of  the 
Pikeville  special  quadrangle  is  being  made.  A  preliminary  report  on 
the  coal  resources  of  this  quadrangle  will  be  published  as  a  bulletin 
of  the  State  Survey,  and  as  soon  as  the  adjoining  quadrangle  can  be 
surveyed  a  geologic  f olio  of  the  two  quadrangles  will  be  published  by 
the  Federal  Survey. 

A  general  study  of  the  oil  and  gas  development  of  the  State  has 
also  been  made  in  Cooperation  with  the  Federal  Survey,  the  results 
being  published  as  Bulletin  2  E  of  the  State  Survey. 

Cooperation  with  the  United  States  Geological  Survey  in  topo- 
graphic  work  is  also  maintained.  The  preliminary  control  of  six  15- 
minute  quadrangles  in  wcstern  Tennessee  has  been  completed  and  the 
maps  are  in  course  of  preparation.  In  Cooperation  with  certain 
drainage  districts,  large-scale  detailed  topographic  maps  of  some 
Valleys  of  western  Tennessee  are  also  being  prepared  by  the  Federal 
Survev. 

United  States  Department  of  Agricultnre. — Cooperation  is  main- 
tained with  several  bureaus  of  the  United  States  Department  of 
Agriculture.  With  the  Drainage  Investigations  Division  of  that 
department  a  study  of  the  drainage  problems  of  western  Tennessee  is 
being  made;  with  the  Bureau  of  Soils  a  detailed  soil  survey  of  the 
Franklin  15-minute  quadrangle  is  in  progress;  and  with  the  Office  of 
Public  Koads  information  regarding  the  roads  of  the  State  is  being 
coUected. 

Other  scientific  bureaiis  of  the  State. — Cooperative  arrangements 
have  been  made  with  the  State  chemist  of  Tennessee  and  with  the 
State  Agricultural  Experiment  Station. 

VERMONT. 
PREVIOUS  SUBVEYS. 

The  first  Geological  Survey  of  Vermont  was  established  in  1845 
and  was  continued  for  three  years.  Prof.  C  B.  Adams  was  geologist 
in  Charge.  Three  annual  reports  and  a  supplementary  pamphlet  were 
printed  and  distributed.  Much  of  the  work  was  pioneer  and  of  a 
general  nature.  None  of  the  reports  were  extensive,  but  Prof.  Adams 
hoped  to  issue  a  larger  and  more  valuable  final  report.  There  was, 
however,  never  any  appropriation  for  this. 

The  second  Survey  was  begim  in  1857  and  continued  until  1861. 
Dr.  Edward  Hitchcock  was  in  charge  of  this  Survey,  and  was  assisted 
by  his  two  sons,  Edward  Hitchcock,  jr.,  and  Charles  H.  Hitchcock, 
and  by  Albert  D,  Hager.    The  publications  of  this  Survey  consisted 
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of  several  reports  of  progress  and  pamphlets  and  a  detailed  report 
of  considerable  value,  ccwnprising  two  quarto  voluraes,  well  illus- 
trated,  which  were  published  in  1861. 

For  several  years  after  the  publication  of  this  report  Mr.  Hager, 
who  appears  to  have  had  most  to  do  with  its  preparation,  held  the 
office  of  State  geologist,  but  there  does  not  appear  to  have  been  any 
appropriation  except  $500  for  the  care  of  the  State  cabinet,  which  was 
also  to  Cover  expenditures  for  specimens,  etc.,  needed  for  the  cabinet. 

In  1896  the  legislature  appropriated  $1,500  annually  for  two  years. 

Rev.  G.  W.  Perry  was  then  State  geologist.  He  made  no  report, 
and  resigned  on  account  of  ill  health  in  1898,  when  the  present  State 
geologist,  Prof.  G.  H.  Perkins,  was  appointed.  The  present  Survey 
really  dates  from  that  time,  1898.  Between  1861  and  1898  no  active 
geologic  work  was  done  in  the  State. 

PBESENT  SUBVEY. 
LEGAL.  DESIGNATION    AND  DATE   OF   ORGANIZATION. 

The  present  Organization  is  the  Geological  Survey  of  Vermont;  it 
was  organized  in  1898. 

SUMMARY  OF  LAWS  AND  ORGANIZATION. 

The  governor  biennially  appoints  a  State  geologist,  the  appoint- 
ment  being  confirmed  by  the  State  Senate.  The  appointee  must  have 
competent  knowledge  of  geology.  He  is  to  give,  on  request,  advice 
as  to  mines,  quarries,  etc.,  in  the  State ;  to  publish  biennially  a  report 
of  the  mineral  industries  and  resources  of  the  State;  and  to  fumish 
the  governor,  on  demand,  information  regarding  the  geology  of  the 
State.    He  is  also  the  curator  of  the  State  cabinet. 

There  is  no  governing  board.  The  State  geologist  is  untrammeled 
in  this  respect.  He  has  no  permanent  assistants,  but  may,  within  the 
limit  of  his  appropriation,  employ  temporary  assistants.  He  is  paid 
a  per  diem  rate  and  expenses.  He  is  expected  to  attend  the  sessions 
of  the  legislature,  and  while  in  attendance  receives  the  same  pay  as  a 
member  of  the  State  assembly.  He  holds  office  imtil  his  successor  is 
appointed  and  confirmed,  but  is  by  custom  appointed  biennially.  The 
present  incumbent  is  Prof.  G.  H.  Perkins,  who  is  also  professor  of 
geology  in  the  State  XJniversity.    He  has  held  the  office  since  1898. 

APPROPRIATION  S. 

The  amount  of  the  appropriation  is  $1,500  annually.  It  is  a  con- 
tinuing  appropriation,  or  until  changed  by  direct  legislative  action. 
In  addition  there  is  an  annual  appropriation  of  $500  for  the  care  and 
increase  of  the  coUections  of  the  State  cabinet,  of  which  the  State 
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geologist  is  the  curator.  All  appropriations  are  expended  as  the 
State  geologist  determines,  but  are  subject  to  the  approval  of  the 
State  auditor.  They  are  devoted  to  economic,  stratigraphic,  and 
paleontologic  work. 

PUBLICATIONS. 

Under  the  law  the  State  geologist  is  required  to  publish  a  report 
biennially.  There  are  no  limitations  as  to  the  nature  or  size  of  the 
report.  The  reports  usually  consist  of  about  350  pages.  The  whole 
cost  of  publication  is  paid  by  the  State.  The  size  of  the  edition  is 
1,500  copies. 

Each  State  officer  and  member  of  the  legisläture  is  entitled  to  a 
copy  of  each  report,  and  100  copies  are  sent  to  the  State  library.  The 
rest  of  the  edition  is  distributed  by  the  State  geologist.  Very  few 
copies  are  sold,  chiefly  to  dealers  who  ask  for  it,  when  a  nominal  price 
($1  to  $1.50)  is  charged.  All  moneys  received  from  the  sale  of 
reports  are  returned  to  the  State  treasury. 

The  average  annual  cost  of  publications  during  the  last  ten  years, 
including  illustrations,  binding,  and  printing,  has  been  about  $1,000. 

There  is  a  printing  commiasioner,  who  places  the  printing,  deter- 
mines  the  quality  of  paper,  etc.,  but  the  style  of  the  report,  the  Con- 
tents, illustrations,  size,  and  most  of  the  details  are  left  to  the  State 
geologist. 

The  mailing  list  is  determined  whoUy  by  the  State  geologist  and 
is  made  up  of  libraries  in  the  State  and  outside  of  it,  of  geological 
surveys  of  other  States,  and  of  any  persons  or  firms  interested  in  the 
subjects  treated  in  the  reports. 

PRESENT  LINES  OF  WORK. 

The  Geological  Survey  of  Vermont  has  always  worked  independ- 
ently  of  any  other  survey,  because  the  State  legisläture  has  refused 
to  make  appropriation  for  cooperative  work.  Individually  the  State 
geologist  has  been  connected  with  the  United  States  Geological  Sur- 
vey. The  energies  of  the  Survey  are  directed  to  economic,  strati- 
graphic, and  paleontologic  investigations. 

VIRGINIA. 

PREVIOUS  SUBVEYS. 

The  first  Geological  Survey  of  Virginia  was  authorized  by  an  act 
of  the  general  assembly  in  1835  and  continued  through  1841,  with 
Prof.  William  Barton  Rogers,  of  the  University  of  Virginia,  as 
director.  The  publications  of  this  Survey  were  issued  as  annual 
reports,  entitled  "Report  of  the  progress  of  the  Geological  Survey 
of  Virginia  for  the  year  1835,"  etc.  Large  editions  of  these  reports 
were  printed,  but  were  exhausted  many  years  ago,  and  they  have 
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now  become  extremely  rare.  Because  of  frequent  requests  for  these 
reports,  by  geologists  and  others,  Mrs.  Emma  Rogers,  widow  of 
Prof.  Rogers,  assisted  by  Maj.  Jed.  Hotchkiss,  of  Staunton,  Va.,  and 
Prof.  Rogers's  brother,  Dr.  R.  E.  Rogers,  in  1884  reprinted  a  lim- 
ited number  of  copies  of  a  quarto  volume,  entitled  "A  reprint  of 
annual  reports  and  other  papers  on  the  geology  of  the  Virginias." 
The  volume  contains  xv-|-832  pages,  and  is  accompanied  by  a  colored 
geologic  map  on  the  Scale  of  24  miles  to  the  inch  and  more  than  90 
geologic  sections. 

Beginning  in  January,  1880,  and  continuing  through  1885,  a 
weekly  Journal  was  published  at  Staunton,  Va.,  by  Maj.  Jed.  Hotch- 
kiss as  editor,  entitled  "The  Virginias:  A  mining,  industrial,  and 
scientific  Journal  devoted  to  the  development  of  Virginia  and  West 
Virginia."  Six  complete  quarto  volumes  of  about  200  pages  each 
were  published.  These  contain  many  valuable  briefs  and  abstracts 
on  mineral  localities,  mines,  and  mining  statistics,  and  articles  on  the 
geology  of  Virginia  and  West  Virginia. 

Beginning  in  the  summer  of  1904  and  continuing  for  a  period  of 
about  two  years  (1906),  a  geologic  survey  of  the  mineral  resources 
of  Virginia,  not  authorized  by  the  general  assembly,  was  conducted 
jointly  by  the  State  Board  of  Agriculture  and  Immigration  and  the 
board  of  visitors  of  the  Virginia  Polytechnic  Institute,  with  Prof. 
Thomas  L.  Watson  as  geologist  in  charge.  As  the  result  of  this 
work  the  following  three  reports  were  published  and  distributed, 
one  of  which  (Bulletin  III)  was  prepared  in  Cooperation  with  the 
United  States  Geological  Survey : 

Bnlletin  I.    Lead  and  zinc  deposlts  of  Virginia,  by  Thomas  L.  Watson,  1905. 

BuUetin  IL  The  clay  deposlts  of  the  Virginia  coastal  piain,  by  Heinrich  Ries, 
with  a  chapter  on  the  geology  of  the  Virginia  coastal  piain,  by  W.  B.  Clark  and 
B.  LeR.  Miller,  1906. 

Bulletin  III.  Hydrography  of  Virginia,  by  N.  C.  Grover  and  R.  H.  Bolster, 
1906. 

In  1907  a  large  illustrated  volume  entitled  "Mineral  resources  of 
Virginia  "  was  prepared  by  Prof.  Watson  and  published  by  the  Vir- 
ginia Jamestown  Commission. 

FBESENT  SUBVEY. 
LEGAL  DESIGNATION  AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  the  State  Geological  Survey  of  Vir- 
ginia; it  was  organized  in  September,  1908,  under  an  act  approved 
February  25,  1908. 

8UMMARY  OF  LA  WS. 

The  first  meeting  of  the  State  geological  commission  was  held  in 
the  govemor's  office  at  Richmond  on  September  12,  1908,  when  the 
commission  appointed  the  director  and  assistants  and  approved  plans 
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for  beginning  the  work.  The  Organization  of  the  Survey  dates  from 
this  meeting,  and  systematic  work  was  begun  immediately  thereafter. 
The  objects  of  the  State  Geological  Survey  are  briefly  set  forth  in 
the  f oUowing  act : 

Chapter  75.  An  act  to  establish  a  State  Geological  Survey  and  to  xnake  Provi- 
sion for  the  preparatlon  and  publica tion  of  reports  and  maps  to  illustrate  the 
natural  resources  of  the  State,  together  with  the  necessary  investigation 
preparatory  thereto. 

1.  Be  it  enacted  by  the  General  Assembly  of  Virginia,  That  there  be»  and  is 
hereby,  created  and  established  at  the  University  of  Virginia  a  bureau,  to  be 
known  as  a  State  Geological  Survey,  which  shall  be  under  the  directlon  of  a 
commission,  to  be  known  as  a  State  Geological  commlssion,  composed  of  the 
govemor  (who  shall  be  ex  officio  chairman  of  said  commisslon),  the  President 
of  the  University  of  Virginia,  the  President  of  the  Virginia  Polytechnic  Insti- 
tute, the  Superintendent  of  the  Virginia  Military  Institute,  and  one  Citizen  from 
the  State  at  large,  who  shall  be  appointed  by  the  governor  for  a  period  of  four 
years  from  June  1,  1908.  The  geological  commisslon  shall  meet  twlce  each 
year,  once  in  January  and  once  in  June,  in  the  city  of  Rlchmond,  on  the  call  of 
the  govemor,  except  that  the  commisslon  may  change  the  time  and  place  of 
meeting  as  circumstances  may  require,  and  said  commisslon  may  appolnt  a 
Clerk  to  keep  a  record  of  its  proceedlngs. 

The  said  commlssioners  shall  serve  wlthout  compensation,  but  shall  be  relm- 
bursed  for  actual  expenses  incurred  in  the  Performance  of  thelr  offlclal  duties ; 
and  the  said  commlssioners  shall  have  general  Charge  of  the  Survey,  and  shall 
appolnt  as  director  a  geologist  of  established  reputation,  who  may,  with  the 
approval  of  the  commlssion,  appolnt  such  asslstants  and  employees  as  may  be 
necessary  to  enable  him  to  carry  out  successfully  and  speedily  the  work  of  the 
Survey.  The  director  appointed  under  the  Provision  of  this  act,  and  the  asslst- 
ants and  employees  appointed  by  him,  shall  receive  such  compensation  as  may 
be  determlned  by  the  commisslon. 

2.  The  Survey  shall  have  for  its  objects  and  duties  the  following : 

(1)  An  examination  of  the  geological  forma tions  of  the  State,  with  special 
reference  to  thelr  economic  products,  namel}-,  buildlng  stones,  coals,  ores,  clays, 
Solls,  cement,  materials  siiitable  for  uso  In  the  constructlonof  *roads,  mineral 
and  artesian  waters,  and  other  mineral  substauces. 

(2)  An  examination  of  the  road-building  materials  and  the  best  methods  of 
utilizing  the  same. 

(3)  An  examination  and  Classification  of  the  soils  and  study  of  thelr  adapt- 
abillty  to  particular  crops. 

(4)  An  examination  of  the  streams  and  water  powers  of  the  State,  with 
special  reference  to  their  development  for  manufacturlng  enterprlses. 

(5)  An  examination  of  the  water  supplies  of  the  State,  with  siieclal  reference 
to  the  slnking  of  deep  or  artesian  wells. 

(6)  An  examination  of  the  physical  featuros  of  the  State,  with  reference  to 
thelr  practical  bearing  upon  the  occupation  of  the  people. 

(7)  The  preparatlon  of  si>ecial  geological  and  economic  maps  to  Illustrate  the 
resources  of  the  State. 

(8)  The  preparatlon  of  special  reports,  with  necessary  illustratlons  and  maps, 
which  shall  embrace  both  a  general  and  detailed  description  of  the  geology  and 
natural  resources  of  the  State. 
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(9)  Th^coiudderatlon  of  such  other  scientific  and  economic  qnestions  as  in  ttie 
Jadgment  of  the  State  geological  commission  sliall  be  deemed  of  value  to  tlie 
people  of  tlie  State. 

(10)  Tbe  aaid  commiasion  is  hereby  authorized  to  arrange  with  ttae  Director 
er  the  repreaentatives  of  the  United  States  Geological  Survey  in  regard  to  Coop- 
eration between  the  said  United  States  Geological  Snrvey  and  the  said  State 
geological  commiSBion  hi  topographic,  geologic,  and  hydrographic  worlc  in  such 
instances  as  may  be  deemed  necessary  and  of  advantage  to  the  State,  provided 
that  In  all  cooperative  work  a  sum  of  money  shall  be  expended  by  the  said 
United  States  Geological  Survey  eqnivalent  to  that  expended  by  the  said  State 
Geological  Survey,  and  that  the  said  commission  may  accept  or  reject  the  worlc 
of  the  said  United  States  Geological  Survey. 

3.  The  commission  shall  cause  to  »be  prepared  a  report  to  the  leglslature  be- 
fore  each  meetlng  of  the  same,  showing  the  progress  and  condition  of  the  Sur- 
rey,  together  with  such  other  Information  as  it  may  deem  necessary  and  use- 
fal  or  as  the  leglslature  may  require. 

4.  The  regulär  and  special  reiiorts  of  the  Survey,  with  proper  illustrations 
und  maps,  shall  be  printed  as  the  commission  may  direct,  and  the  reports 
shall  be  distributed  by  the  said  commission  as  the  interests  of  the  State  and  of 
Bdence  may  demand. 

5.  All  materials  collected,  after  having  served  the  puriioses  of  the  Survey, 
shall  be  distributed  by  the  director  to  the  educational  institutions  of  the  State 
in  such  manner  as  the  commission  may  determine  to  be  of  the  greatest  advan- 
tage to  the  educational  interests  of  the  State. 

6.  The  sum  of  $10,000  annually,  or  so  much  thereof  as  may  be  necessary,  is 
liereby  appropriated,  out  of  any  funds  of  the  treasury  not  otherwise  appro- 
prlated,  for  the  purpose  of  carrylng  out  the  provlslons  of  this  act,  to  be  paid 
ont  by  the  treasurer  upon  the  Warrant  of  the  anditor  of  piil)lic  accounts,  which 
shall  be  drawn  upon  the  cortlflcnte  of  the  chairman  of  said  commission. 

Approved,  February  25,  1908. 

()K(;anizati()X. 

The  governing  body  is  the  State  geological  commission,  which  is 
composed  of  five  members,  as  stated  in  the  law.  The  inembers  of  the 
commission  serve  without  conipeiisation,  biit  are  reimbursed,  out  of 
the  Appropriation  for  the  Survey,  for  actual  expenses  incurred  in 
the  Performance  of  their  ofiicial  diities. 

The  executive  officer  i.s  called  director.  The  present  incumbent  is 
Prof.  Thomas  Leonard  Watsoiu  who  was  appointed  by  the  State 
geological  commission  in  Septeuil)er,  1J)08,  for  an  indefinite  period. 
The  director  of  the  Survey  is  also  the  professor  of  geology  in  the 
University  of  Virginia.  Ilis  time  is  divided  equally  between  the 
Survey  and  the  schools  of  geology  in  the  University.  Ile  receives  an 
annual  salary,  which  is  fixed  by  the  State  geological  commission  and 
paid  in  twelve  equal  installinents. 

Assistants  include  two  assistant  geologists,  one  chemist,  and  one 
stenographer.  These  are  ai)pointed  by  the  director,  with  the  ap- 
proval  of  the  State  geological  connnission,  and  are  paid  inonthly 
salaries.    In  addition  to  the  permanent  stall  of  the  Survey,  four 


148         STATE  GEOLOGICAL  SURVEYS   OF  THE   UNITED  STATES. 

College  Professors  are  employed  on  a  per  diem  basis,  and  since  the 
Organization  of  the  Survey  several  advanced  College  students  have 
been  employed  during  each  summer  season. 

APPROPRIATIONS. 

Appropriations  are  biennial.  No  part  of  the  appropriation  is 
contingent  on  Cooperation.  Unexpended  balances  lapse  to  the  State 
treasury  immediately  on  the  close  of  the  year. 

The  amount  of  the  appropriation  is  $10,000  annually,  of  which 
$1,750  is  spent  in  topographic  surveys  in  Cooperation  with  the  United 
States  Geological  Survey. 

PUBLICATIONS. 

The  publications  of  the  Survey  consist  of  a  series  of  buUetins,  a 
series  of  biennial  administrative  reports,  and  maps.  Of  the  bulletins 
five  have  been  issued  or  are  in  press.  One  of  these  treats  of  the 
mineral  production  of  the  State  for  1908,  one  of  the  cement  resources 
of  Virginia,  one  of  the  titanium  and  apatite  deposits,  one  of  the 
physiography  and  geology  of  the  coastal  piain  of  the  State,  and  one 
of  the  Underground  water  resources  of  the  coastal  piain  of  the  State. 
Two  maps  have  been  issued,  one  showing  the  location  of  mines  and 
quarries,  and  the  other  a  geologic  map  of  the  State  on  the  Scale  of 
about  8  miles  to  the  inch. 

The  size  of  editions  varies  from  1,500  to  2,500,  according  to  the 
subject  and  the  probable  demand. 

Publications  are  mailed  to  libraries  and  to  interested  persons  on 
receipt  of  postage. 

The  cost  of  printing  is  paid  from  the  Survey  appropriation,  and 
the  director  has  füll  charge  of  all  matters  pertaining  to  the  printing. 
The  director  also  has  füll  control  of  the  distribution  of  reports. 

PRESENT   LINES   OF   WORK. 

Independent  investigations, — The  independent  investigations  of  the 
Survey  at  present  include  the  systematic  study  and  mapping  of  the 
copper,  gold,  and  iron  deposits  and  of  the  building  stones,  road- 
building  materials,  and  cement  resources  of  the  piedmont  and  coastal 
piain  provinces  of  the  State,  and  a  report  on  the  areal  geology  of 
middle  western  Virginia. 

Cooperation  with  United  States  Geological  Survey. — ^In  Coopera- 
tion with  the  Federal  Survey  a  study  has  been  made  of  the  geology 
and  Underground  waters  of  the  Virginia  coastal  piain,  the  reports  of 
which  have  been  completed  and  are  in  press.  Also  in  Cooperation 
with  the  Federal  Survey,  four  15-minute  quadrangles  in  the  Vir- 
gilina  copper  district  were  covered  by  traverse,  and  a  map,  on  the 
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Scale  of  1 :  24,000,  has  been  prepared  of  the  central  part  of  the  area 
included  in  these  quadrangles. 

Cooperation  with  other  State  snrveys. — In  Cooperation  with  the 
North  Carolina  Geological  Survey  a  Joint  study  on  the  Virgilina 
copper  district  has  been  made  and  a  report  is  now  in  course  of  prepa- 
ration. 

WASHINGTON. 

FBEVIOUS  SUBVET. 

At  the  first  (1890)  Session  of  the  legislature  of  the  State  of  Wash- 
ington two  laws  were  passed  providing  for  a  State  Geological  Sur- 
vey. One  of  these  acts  provided  for  the  creation  of  the  Mining 
Bureau  and  defined  its  powers  and  duties.  The  other  act  created  the 
Office  of  State  geologist  and  prescribed  the  duties  and  compensa- 
tion  of  that  official.  The  Mining  Bureau  was  composed,  ex  oflScio, 
of  the  govemor,  lieutenant  governor,  and  State  treasurer.  These 
men,  after  Organization,  were  to  appoint  the  State  geologist,  with  the 
advice  and  consent  of  the  Senate.  The  term  of  office  of  the  State 
geologist  was  to  be  the  same  as  that  of  the  officers  of  the  Mining 
Bureau,  unle&s  he  was  sooner  removed  for  cause. 

Among  the  duties  of  the  State  geologist  were  the  coUection  of 
reliable  Statistical  information  concerning  the  production  of  min- 
erals  of  economic  value;  the  making  of  assays  and  analyses,  for  which 
a  stated  rate  was  to  be  charged ;  the  inspection,  at  least  once  a  year, 
of  each  mining  county  in  the  State ;  and  the  examination  of  as  many 
of  the  mines  and  mining  districts  as  was  practicable.  The  salary 
of  the  State  geologist  was  fixed  at  $1,200  a  year,  and,  in  addition,  he 
was  to  be  paid  the  amount  of  his  actual  traveling  expenses  while  in 
the  Performance  of  his  duties. 

At  its  Session  in  1891  the  legislature  appropriated  $50,000  for  a 
geologic  and  mineralogical  survey  of  the  State,  with  maps  and  re- 
ports.  In  addition,  an  appropriation  was  made  for  the  salary  of 
the  State  geologist  and  for  his  traveling  expenses.  Soon  after  the 
adjoumment  of  the  legislature  the  supreme  court  set  aside  the  appro- 
priation of  $50,000,  so  that  none  of  it  was  spent. 

The  State  geologist  from  1800  to  1893  was  George  A.  Bethune. 
He  issued  two  annual  reports,  which  were  in  the  main  descriptive 
of  the  mining  districts,  the  building  stones,  clays,  coal,  and  other 
phases  of  the  economic  geology  of  the  State 

The  legislature  at  its  session  in  1893  made  no  provision  for  geo- 
logic work  of  any  kind,  and  the  oflSce  of  State  geologist  became 
vacant  and  was  not  again  filled  until  1901,  when  a  new  law  was  en- 
acted  and  all  the  older  laws  relating  to  this  subject  were  repealed. 
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FBESENT  SUBVET. 
LEGAL  DESIGNATION   AND   DATE  OF  ORGANIZATION. 

The  present  Organization  is  entitled  State  Geological  Survey  of  the 
State  of  Washington ;  it  was  organized  June  5,  1901. 

SUMMABY  OF  LA  WS. 

The  law  establishing  the  Survey  is  as  follows: 

Section  1.  Tbere  Is  hereby  established  a  State  Geological  Survey  of  the  State 
of  Washington,  which  shall  be  under  the  directlon  of  the  board  of  geological 
survey  of  the  State  of  Washington,  which  is  hereby  established,  composed  of 
the  govemor,  the  lieutenant  govemor,  the  State  treasurer,  the  President  of  tbe 
University  of  Washington,  and  the  President  of  the  Washington  Agricultural 
College  and  School  of  Science,  who  shall  serve  wlthout  compensation,  but  shall 
be  relmbursed  for  actual  expenses  incurred  In  the  Performance  of  their  official 
duties,  and  the  said  board  shall  have  general  Charge  of  the  survey,  and  shall 
appoint  as  Superintendent  of  the  Survey  a  geologist  of  established  reputatlon, 
to  be  Icnown  as  the  State  geologist,  and  upon  his  nomlnatlon  such  assistants 
and  employees  as  the  said  board  may  deem  necessary,  and  the  said  board  shall 
also  determlne  the  compensation  of  all  persons  employed  by  the  Survey,  and 
may  remove  them  at  will. 

Sec.  2.  The  said  Survey  shall  have  for  its  object : 

1.  An  examination  of  the  economic  products  of  the  State,  viz,  the  gold,  silver, 
copper,  lead,  and  iron  ores,  as  well  as  building  stones,  clays,  coal,  and  all  min- 
eral  substances  of  value. 

2.  An  examination  and  Classification  of  the  soils  and  the  study  of  their  adapta- 
bllity  to  partlcular  crops. 

3.  The  investigation  and  report  upon  water  supplies,  artesian  wells,  the 
water  power  of  the  State,  gaging  the  streams,  etc.,  with  reference  to  their  appli- 
cation  for  Irrigation  and  other  purposes. 

4.  Au  examination  and  report  upon  the  occurrence  of  different  road-bullding 
material. 

5.  An  examination  of  the  physical  features  of  the  State  wlth  reference  to 
their  practical  bearing  upon  the  occupations  of  the  people. 

6.  The  preparation  of  sjiecial  geological  and  economic  maps  to  illustrate  the 
resources  of  the  State. 

7.  The  preparation  of  special  reports  with  necessary  illustrations  and  maps, 
which  shall  embrace  both  the  general  and  detailed  descriptlon  of  the  geology 
and  natural  resources  of  the  State.  * 

8.  The  consjderation  of  such  other  kindred  scientific  and  economic  questions 
as  In  the  Judgment  of  the  board  shall  be  deemed  of  value  to  the  people  of  the 
State. 

Sec.  3.  The  board  shall  cause  to  be  prepared  a  report  to  the  leglslature  before 
each  regulär  meeting  of  the  same,  showing  the  progress  and  condltion  of  the 
Survey,  together  wlth  such  other  Information  as  they  may  deem  necessary  and 
useful  or  as  the  leglslature  may  require. 

Sec.  4.  The  regulär  and  special  reports  of  the  Survey,  with  proper  illustra- 
tions and  maps,  shall  be  printed  as  the  board  may  direct,  and  the  reports  shall 
be  distributed  or  sold  by  the  said  board  as  the  Interests  of  the  State  and  of 
science  demand;  and  all  money  obtalned  by  the  sale  of  the  reports  shall  be 
pald  Into  the  State  treasury. 
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Sec.  5.  All  materlalfl  collected,  after  havlng  Ben-ed  the  purpose  of  tbe  Sur- 
rey,  aball  be  distributed  by  tbe  board  to  the  Universlty  of  Washington,  the 
Washington  Agrlcultural  College  and  School  of  Science,  tbe  normal  scbools, 
and  the  leading  high  scbools  of  the  State  in  such  a  manner  as  to  be  of  the 
greatest  advantage  to  the  educational  Interests  of  the  State. 

Sec.  6.  The  board  of  geological  survey  sball  meet  for  Organization  wlthln 
30  days  after  the  passage  of  thls  act.  The  regulär  meetings  of  the  board  sball 
be  held  on  tbe  first  Wednesday  in  April  and  the  first  Wednesday  in  November 
of  each  year. 

Sec.  7.  The  sum  of  $5.000  annually,  or  so  much  thereof  as  may  be  neces- 
sary,  is  hereby  appropriated  out  of  any  funds  In  the  treasury  not  otherwlse 
appropriated,  for  the  purpose  of  carrying  out  the  provisions  of  thls  act. 

Sec.  8.  **An  act  to  create  a  mining  bureau  and  to  define  its  powers  and  dutles, 
and  declaring  an  emergency,"  approved  Februnry  25, .  1890 ;  also  **An  act 
to  create  the  Office  of  a  State  geologist,  prescribing  bis  dutles  and  compensatlon, 
and  making  an  appropriation  for  the  same,  and  declaring  an  emergency,'* 
approved  February  28,  1890,  are  hereby  repealed. 

ORGANIZATION. 

The  governing  board  is  described  in  section  1  of  the  foregoing  law. 

The  executive  officer  of  the  Survey  is  known  as  the  State  geologist. 
He  is  appointed  by  the  board  of  geological  survey.  His  tenure  of 
Office  is  at  the  pleasure  of  the  board.  The  present  State  geologist  is 
Henry  Landes,  who  was  appointed  June  5,  1901.  The  compensation 
of  the  State  geologist  has  been  fixed  by  the  board  at  $5  a  day,  the 
number  of  days  per  annum  not  to  exceed  100.  This  arrangement  was 
made  because  the  State  geologist  is  also  professor  of  geology  in  the 
University  of  Washington,  from  which  he  receives  an  annual  salary. 
His  Service  as  State  geologist  is  supposed  to  cover  only  the  vacation 
months  of  the  university. 

The  subordinates  on  the  Survey  are  appointed  by  the  board  of 
geological  survey,  on  recommendation  of  the  State  geologist.  In 
practice  this  amounts  to  the  board  accepting  the  recommendations 
for  the  positions  of  chiefs  of  parties,  leaving  the  State  geologist  free 
in  his  appointments  to  the  minor  positions.  The  clerical  work  is 
performed  by  a  stenographer,  who  is  paid  by  the  hour  and  is  em- 
ployed  for  one-fourth  to  one-half  of  the  time.  The  geologists  and 
other  assistants  are  mainly  from  the  educational  institutions  of  the 
State  where  there  are  departments  of  geolog}^  employing  one  or  more 
men.  Most  of  the  minor  positions  are  filled  by  advanced  students 
from  the  departments  of  geology  at  the  State  institutions.  The 
Chiefs  of  parties  and  principal  subordinates  in  the  topographic  and 
water  resources  work  are  employees  of  the  United  States  Geological 
Survey.  In  cooperative  work  the  minor  employees  are  usually  from 
the  educational  institutions  of  the  State. 
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APPR0PRIATI0N8. 

Appropriations  for  the  support  of  the  Survey  are  made  by  the 
legislature  at  its  biennial  session.  The  appropriation  made  at  the 
last  Session  pf  the  legislature,  in  1909,  was  in  part  contingent  on 
Cooperation  with  the  United  States  Greological  Survey.  Unexpended 
balanees  lapse  to  the  State  treasury  at  the  end  of  the  biennium. 

The  biennial  appropriation  made  at  the  session  of  the  legislature 
in  1909  provided  $55,000  for  the  work  of  the  Survey.  Of  this  sum 
$30,000  was  for  Cooperation  with  the  United  States  Geological  Survey 
in  topographic  and  water  resources  surveys,  conditioned  upon  an 
equal  sum  being  spent  in  the  State  by  the  Federal  Survey;  $20,000 
was  for  geologic  work,  the  details  of  which  were  not  specifically  set 
forth  in  the  bill;  and  the  remaining  $5,000  was  for  the  purpose  of 
making  a  report  upon  the  road-buUding  materials  of  the  State.  The 
money  has  been  expended  in  about  the  following  proportions : 

Per  Cent. 

Administrative  and  routine  clerical  work 4 

Topographic  surveys 35 

Economic  geology 27 

Stream  flow,  etc 17i 

Road  materials 9 

Soil  surveys 71 

PÜBLICATIONS. 

The  publications  of  the  Survey  consist  of  a  series  of  buUetins,  each 
one  of  which  is  devoted  to  a  particular  subjeet.  The  size  of  the  edi- 
tion  varies  from  1,200  to  2,500.  A  certain  number  of  each  edition  are 
given  away  as  exchanges  and  to  public  libraries,  but  the  larger  por- 
tion  are  sold  at  the  actual  cost  of  printing.  Money  received  from 
the  sale  of  reports  must  be  paid  to  tlie  State  treasurer. 

The  appropriation  for  printing  comes  out  of  the  Survey  fund. 

The  board  of  geological  survey,  and  through  it  the  State  geologist, 
has  entire  control  of  the  printing  of  maps  and  reports  so  far  as 
style  of  report,  paper,  illustrations,  contents,  etc.,  are  concemed. 
The  law  provides,  however,  that  the  work  must  be  done  by  the  State 
printer,  whose  charges  are  regulated. 

The  State  law  provides  that  the  State  librarian  shall  be  the  cus- 
todian  of  all  State  reports.  In  the  matter  of  Survey  publications 
the  State  librarian  may  either  distribute  the  reports  from  lists  fur- 
nished  by  the  State  geologist  or  turn  the  reports  over  to  the  State 
geologist  for  distribution. 
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PRSSENT  LINES  OF  WORK. 
ZHDEPENDENT  lEYESTIOATIOKS. 

Field  work  is  now  in  progress  oa  the  cement  materials  of  the 
State,  and  within  a  few  months  a  report  of  the  results  will  be  pub- 
lished.  Beports  on  several  of  the  metalliferous  mining  districts  and 
on  the  road-building  materials  of  the  State  are  also  in  course  of 
preparati<Mi. 

COOPERATIVS  IHYESTIOATZONB. 

United  States  Geological  Survey. — As  provided  by  the  legislature 
at  its  last  Session,  $30,000  of  the  Survey's  appropriation  is  dependent 
on  Cooperation  with  the  United  States  Greological  Survey.  At  pres- 
ent  $15,000  is  spent  annually  by  each  Organization,  the  money  being 
divided  on  the  basis  of  two-thirds  for  topography  and  one-third  for 
water  resources. 

A  detailed  investigaticm  and  report  on  the  coal  fields  of  the  State 
is  being  made  in  Cooperation  with  the  United  States  Greological 
Survey,  the  cost  of  collecting  samples  being  borne  by  the  United 
States  Survey  and  the  expense  of  the  chemical  analyses  being  bome 
by  the  State  Survey.  Under  this  agreement  about  225  samples  have 
been  taken  from  coal  beds  in  the  working  mines  of  the  State  and 
analyses  made  of  the  chemical  properties  of  the  coal. 

United  States  Department  of  Agriculture. — Cooperation  is  carried 
on  with  the  Bureau  of  Solls  of  the  United  States  Department  of 
Agriculture,  in  an  economic  soll  survey  of  the  logged-off  lands  of 
the  westem  part  of  the  State.  The  Federal  Bureau  supplies  about 
half  of  the  field  force  and  does  all  of  the  office  work  and  the  printing. 
The  amount  of  money  expended  by  the  State  on  this  soil  survey  is 
about  $2,000  a  year. 

WEST  VIKOINIA. 
FBESENT  STXBVEY. 

The  present  State  Geological  and  Economic  Survey  is  the  first  one 
established  in  the  State  of  West  Virginia.  Aside  from  the  prepara- 
tion,  by  Fontaine  and  Maury,  of  a  "  Centennial "  volume  on  West 
Virginia's  resources,  in  1876,  no  ofRcial  publication  concerning  the 
geology  of  the  State  had  been  issued  since  the  annual  reports  (1835 
to  1841)  of  the  late  Dr.  Wm.  B.  Eogers,  then  State  geologist,  to 
the  legislature  of  Virginia  (which  then  included  West  Virginia), 
showing  the  progress  made  by  the  first  Geological  Survey  of  Virginia. 

LEGAL  DESIGNATION  AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  the  West  Virginia  Geological  and 
Economic  Survey ;  it  was  organized  under  law  of  February  2G,  1897, 
ainended  in  1903. 
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HISTORICAL   SKETCH. 

The  commission  aiithorized  by  the  act  of  February  26,  1897,  met 
in  December,  1897,  and  after  its  Organization  elected  Dr.  I.  C.  White 
as  Superintendent  of  the  Survey,  with  the  title  of  State  geologist. 
Dr.  "White,  from  choice,  has  served  the  State  without  salary  since 
1901.  James  H.  Stewart,  director  of  the  West  Virginia  Agricultural 
Experiment  Station,  was  elected  executive  oiBcer,  and  he  has  ever 
since  continued  to  serve  in  that  capacity,  without  compensation. 

With  the  meager  fund  at  his  disposal  ($3,000  annually)  the  State 
geologist  had  true  meridians  properly  established  and  marked  in 
every  county  of  the  State,  as  required  by  the  act,  and  he  also  had 
prepared  and  published  a  State  map,  for  the  first  time  showing, 
by  separate  colors,  the  distribution  of  the  several  coal  series  as  well 
as  the  developed  oil  and  gas  pools.  In  addition,  volume  1  (on 
petroleum  and  natural  gas)  of  the  general  series  of  State  reports 
was  prepared  and  published  by  the  Survey,  along  with  Bulletin  1 
(entitled  "  Bibliography  and  cartography  ").  The  cost  of  preparing 
and  Publishing  the  map,  volume,  and  bulletin,  having  to  be  paid  out 
of  the  Survey  appropriations,  consumed  the  remaining  funds,  and 
as  the  legislature  failed  to  make  any  appropriations  at  its  next 
biennial  Session,  in  1899,  geologic  work  was  suspended  during  1899 
and  1900. 

At  the  next  Session  of  the  legislature,  however,  in  1901,  biennial 
appi'opriations  were  resumed,  and  they  have  been  made  regularly 
ever  since.  A  new  department  of  work  was  inaugurated  in  1901 — 
the  making  of  a  new  topographic  map  of  the  State,  on  a  scale  of 
1 :  62,500,  in  Cooperation  with  the  United  States  Geological  Survey. 
The  State  appropriations  for  this  work  have  been  approximately 
$15,000  a  year.  The  appropriations  for  purely  geologic  and  economic 
work  have  grown  from  year  to  year  with  the  needs  of  the  Survey, 
as  will  be  seen  from  the  table  given  under  "Appropriations." 

SUMMARY  OF  LA  WS. 

The  present  Survey  of  West  Virginia  had  its  origin  in  an  act  of 
the  legislature  passed  February  26, 1897,  which  reads  as  foUows: 

An  act  to  estabUsh  a  State  Geological  and  Economic  Survey  and  to  make  Pro- 
vision for  the  preparation  and  publicatlon  of  reports  and  maps  to  lllustrate 
the  natural  resources  of  the  State,  together  with  the  necessary  investlgations 
preparatory  thereto. 

[Passed  February  26,  1897.    In  effect  from  passage.    Approved  Febniary  26,  1897.] 

Be  it  enacted  by  the  legislature  of  West  Virginia : 

1.  That  there  is  hereby  established  a  State  Geological  and  Economic  Survey, 
which  shall  be  under  the  direotion  of  a  commission  composed  of  the  govemor, 
the  treasurer,  the  President  of  the  W^est  Virginia  üniversity,  the  President  of 
the  State  Board  of  Agriculture,  and  the  director  of  the  w«»*-  vi,.oPiQia  Agrlcul- 
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tiiral  Experiment  Station,  who  shall  serve  wlthout  compensation  bat  sliall  be 
relmbursed  for  actual  expenses  incurred  In  the  Performance  of  thelr  officlal 
dnties;  and  tlie  said  commissioners  shall  have  genernl  Charge  of  the  Survey, 
and  shall  appolnt  as  Superintendent  of  the  same  n  geologist  of  established  repu- 
tation,  and  such  assistants  and  employees  as  they  may  deem  necessary;  and 
tbey  shall  also  determine  the  compensation  of  all  persons  employed  by  the  Sur- 
vey, and  may  remove  them  at  pleasure. 

2.  That  the  Survey  shall  have  for  Its  objects: 

First,  an  examinatlon  of  the  geological  formations  of  the  State  with  especial 
reference  to  their  economic  products,  namely,  bullding  stones  and  other  con- 
structive  mlnerals  and  resources;  clays,  ores,  and  other  mineral  substances  and 
fuels,  the  preventlon  of  their  waste.  and  the  utillzation  of  by-products. 

Second,  an  examinatlon  and  Classification  of  the  soils  and  a  study  of  their 
adaptability  to  particular  crops. 

Third,  an  examinatlon  of  the  forests  and  tlmber  lands  of  the  State  with  ref- 
erence to  the  economic  utillzation  of  the  same  and  the  preventlon  of  their  waste. 

Fourth,  an  examinatlon  of  the  physical  features  of  the  State  with  reference 
to  their  practlcal  bearlng  upon  the  occupations  of  the  people,  the  industrlal 
development,  and  the  material  prosperity  of  the  several  sections  of  the  State, 
having  due  regard  to  thelr  varying  resources,  conditions,  and  needs. 

Fifth,  the  preparatlon  of  special  geological  and  economic  maps  to  illustrate 
the  resources  of  the  State. 

Sixth,  the  preparatlon  of  special  reports,  with  necessary  lllustratlons  and 
maps,  which  shall  embrace  both  a  general  and  detail ed  descrlptlon  of  the 
gwlogy  and  natural  resources  of  the  State. 

Seventh,  the  conslderalion  of  such  other  scientific  and  economic  questions  as 
in  the  Judgment  of  the  commissioners  shall  be  deemed  of  value  to  the  people 
of  the  State,  and  the  immediate  establishlng  and  the  proper  marking  of  the 
true  meridian  points  in  the  several  county  seats  of  the  State. 

3.  That  the  commissioners  shall  cause  to  be  prepared  a  report  to  the  legisla- 
ture  before  each  meeting  of  the  same,  showing  the  i)rogress  and  condition  of 
the  Survey,  together  with  such  other  Information  as  they  may  deem  necessary 
and  useful  or  as  the  leglslature  may  require. 

4.  That  the  regulär  and  special  reports  of  the  Survey,  with  proper  lllustra- 
tlons and  maps,  shall  be  printed  as  the  commissioners  may  direct,  and  that 
the  reports  shall  be  distrlbuted  or  sold  by  the  sald  commissioners  as  the  inter- 
ests  of  the  State,  the  dlffuslon  of  practical  Information  relating  to  the  develop- 
ment of  the  State,  and  the  advancement  of  science  may  demand ;  and  all  moneys 
obtained  by  the  sale  of  the  reports  shall  be  paid  Into  the  State  treasury. 

5.  That  all  materials  collected,  after  having  served  the  purpose  of  the  Survey, 
shall  be  distrlbuted  by  the  commissioners  to  the  educational  institutions  In  such 
nianner  as  to  be  of  the  greatest  advantage  to  the  educational  interests  of  the 
State;  or  if  deemed  advlsable  the  whole  or  part  of  such  material  shall  be  i)ut 
on  permanent  exhibition. 

6.  That  the  sum  of  $3,000  annually,  for  the  years  1897  and  1S98,  or  so  much 
thereof  as  may  be  necessary,  is  hereby  appropriated,  out  of  any  funds  of  the 
treasury  not  otherwlse  appropriated,  for  the  purrx)se  of  carrying  out  the  pro- 
visions  of  this  act 

Sections  4  and  6  of  this  act,  relating  to  the  disposal  of  the  fund 
reeeived  from  the  sales  of  publications,  etc.,  were  amended  in  1903 
so  as  to  read  as  f  oUows : 

Sbc.  4.  That  the  regulär  and  special  reports  of  the  Survey,  with  proper  illus- 
trations  and  maps,  shall  be  printed  as  the  commlsslon  may  direct,  and  the 
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reports  shall  be  dlstributed  or  sold  by  the  sald  commission  as  the  interest  of 
the  State,  the  diffusion  of  practical  Information  relating  to  the  development  of 
the  State,  and  the  advancement  of  scieuce  may  demand;  and  all  moneys  ob- 
tained  by  the  sales  of  the  reports  may  be  used  to  defray  the  eost  of  publica t Ion 
and  their  distributiou  to  the  i)e<)ple,  and  any  balauce  remaining  shall  be  paid 
into  the  treasury. 

Sec.  6.  Tbat  the  engineers,  surveyors,  and  other  persona  employed  by  and 
aoting  for  sald  Survey,  and  all  such  persons  employed  by  and  acting  for  the 
United  Stat€»s  (UH)logical  Survoy.  or  other  deimrtment  of  the  United  States 
Government,  having  for  their  object  the  obtainmeut  and  diffusion  of  practical 
inforniutiou  relating  to  the  resources  and  development  of  the  State,  and  the 
advancement  of  scleuce,  and  for  the  purjwse  of  carrying^ut  the  objects  of  said 
State  Geological  and  Economic  Survey,  shall  have  the  right  to  enter  u[x>n  all 
lands,  either  public  or  private,  and  enter  all  mines,  for  the  puriK)se  of  exploring, 
surveylng,  or  dolng  any  other  matter  or  thing  which  may  be  uecessary  to  effect 
the  said  objects,  and  examine  any  property,  produets,  or  developments  relating 
to  the  objects  of  said  Survey,  wlthin  the  State,  without  molestation  or  arrest 
and  without  being  liable  to  the  owners  thereof,  except  for  actual  damages  done 
to  the  property. 

ORGANIZATION. 

The  form  of  Organization  of  the  Survey  is  described  under  "  Sum- 
marv  of  laws." 

The  governing  body  is  the  commission,  composed  of  the  govemor, 
the  State  treasurer,  the  president  of  the  West  Virginia  University. 
the  President  of  the  State  Board  of  Agriculture,  and  the  director  of 
the  West  Virginia  Agricultural  Experiment  Station. 

The  State  geologist  and  the  execiitive  officer  of  the  Survey  are 
appointed  by  the  commission.  The  present  State  geologist  is  Dr.  I.  C 
White,  who  has  served  since  the  Organization  of  the  Survey  in  1897; 
since  1001  he  has  served  without  compensation.  The  present  execu- 
tive  officer  is  James  H.  Stewart,  who  is  also  director  of  the  West 
Virginia  Agricultural  Experiment  Station;  he  serves  without  com- 
pensation from  the  Survey.  The  other  active  employees  of  the  Sur- 
vey and  their  annual  salaries  are  as  follows: 

Chief  Clerk $1,500 

Stenographer  and  assistniit  clerk 1,200 

Forester  (temporary) 1,  SOG 

Assistant  ^eologist  2,400 

Assistant  peologist. 2,000 

Cliiof  i'licmist    (dutics  lar;;(»Iy  suporvisory) 600 

Assistant  chemist 1,500 

Employees  are  appointed  and  their  rates  of  compensation  are  fixed 
by  the  commission,  on  recommendation  of  the  State  geologist.  The 
latter  has  authority  to  suspend  any  of  the  minor  employees  for 
cause. 

Xo  College  professors  are  employed,  but  the  chief  chemist  and  bis 
assistant  also  serve  the  State  Agricultural  Experiment  Station  in 
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the  same  capacity,  and  the  Survey  analyses  are  made  in  the  Exj>eri- 
ment  Station  laboratory,  the  Survey  paying  only  the  cost  of  chemi- 
cals,  etc.,  consumed  in  its  work. 

The  office  of  the  Survey  is  in  the  library  of  the  State  University 
at  Morgantown,  the  university  having  gencrously  offered  accommo- 
dations  free  of  charge  at  the  beginning  of  the  Survey's  existence.  As 
the  chemical  laboratory  of  the  West  Virginia  Agricultural  Experi- 
ment Station,  where  all  the  chemical  work  of  tho  Survey  is  done,  is 
ander  the  eontrol  of  the  university  regents,  the  State  is  not  only 
saved  the  expense  of  providing  office  accommodations  for  the  Survey, 
but  also  the  cost  of  duplicating  the  facilities  for  chemical  work. 

APPROPRIATIONS. 

Appropriations  are  made  biennially,  and  unexpendod  balances  do 
not  lapse  into  the  State  treasury  if  unused  at  end  of  fiscal  year 
(September  30). 

The  cost  of  administration  from  the  beginning  of  the  Survey  to 
July,  1910,  has  been  $7,222.36. 

A  summary  of  the  appropriations  is  given  below. 

LeQislative  appropriations  made  to  the  Wetft  Virginia  Geological  Survey  from 

1897  to  and  including  1910. 


1898 
1K99 
l'JUO 
1901 
1902 
1903 
1904 
1906 
1906 
1907 
1908 
1909 
1910 
1911 
1912 


Year. 


Coopera- 
Gcneral  tive  topo- 
purposes/    graphic 

8urveys. 


Salaries 

for  the 

geoloR^ic 

Ktaff. 


$3,000 
3,000 


Prcpara- 

tioii  and 

pnhlication 

oi  reports. 


Fleld  and 
otli(»r 

exjM'ndi- 
tures. 


l!!!!!!!!!!ii!!li!!i''".!M.i "  '"^[\['.[[.[[\\\"\'.''.[\.""["\ 

' 

?I0.()00 
20,000 
15,000 
lft.O(X) 
15,000 
15,  (XX) 
15,  (XK) 
15,  (KK) 
12,000 
12,000 
12, 000 
12,  (KX) 

«5.  (KK) 
2,  .VK) 
5.  Ti^M) 
2.  (KK) 
5,(HK) 
5,  (KK) 
5, 000 
5,  (X)0 
5.  (K)0 

10,(HtO 
5,  (KW) 
5,000 

, 

§2  (KM» 

2  (MK) 

........•.•.•••••••.•..•.••....  .......... 

S5,0(H) 

5.  m) 

5,0<J<) 

5,  000 

10,4(K) 

10,  KK) 

10.  KK) 

10,  KX) 

2.0(H) 

,   ...................................  .......... 

2  000 

2  0(K) 

.  ^. ...«.•«•••••.•••••...•. ..•••••....  .......«•• 

2  («K) 



2,  TKK) 



2,  500 

............................. 

2  .'KH) 

2,  f>(X) 

<>.(H>0 

16S,000 

Ol.COO 

(K),Ü(X) 

22.000 

The  total  appropriations  from  1897  to  and  including  1912  hiive 
amounted  to  $317,600. 


PUBLICATIONS. 


series  oi  detailed  county  reports,  (.i)  a  series  or  bulletins  on  special 
subjects,  and  (4)  a  series  of  gcologic  and  economic  maps.    Of  the 
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economic  volumes  seven  have  been  issued,  two  devoted  to  petroleum 
and  natural  gas,  two  to  coal,  one  to  iron  ores,  building  stones,  and 
other  minerals,  one  to  clays,  limestones,  and  cements,  and  one  to 
forestry  and  wood  Industries.  Of  the  county  reports  three  have  been 
issued,  covering  Ohio,  Brooke,  Hancock,  Marshall,  Wetzel,  Tyler, 
Pleasants,  Wood,  and  Ritchie  counties.  Of  the  bulletins  two  have 
been  issued,  one  being  a  bibliography  of  all  known  publications 
(books  and  maps)  on  the  State,  and  the  other  being  devoted, to  levels 
and  coal  analyses.  Of  the  maps,  four  editions  of  an  economic  map 
showing  the  coal,  oil,  gas,  and  limestone  areas  of  the  State  have  been 
issued,  a  total  of  17,000  copies,  and  one  edition  (5,000  copies)  of  a 
map  showing  railroads  and  county  prodücts. 

The  editions  of  the  economic  volumes  have  varied  from  2,000  to 
7,000  copies.  Of  the  county  reports  the  editions  have  been  2,500 
copies.  Of  Bulletin  1  the  edition  was  1,500  copies,  and  of  Bulletin  2 
3,500  copies. 

The  cost  of  all  printing  and  engraving  is  paid  out  of  Survey 
appropriations,  and  all  matters  pertaining  to  the  printing  are  under 
the  control  of  the  commission  and  the  State  geologist.  The  cost  of 
printing  has  varied  as  follows:  Economic  volumes,  from  $676  to 
$8,778;  detailed  county  reports,  from  $2,412  to  $3,369;  economic 
maps,  from  $300  to  $778;  Bulletin  1,  $149;  Bulletin  2,  $1,534. 

The  distribution  of  publications  is  under  the  control  of  the  State 
geologist.  Copies  are  sent  to  all  State  officials,  and  exchanges  are 
made  with  all  State  and  National  surveys  and  with  some  distin- 
guished  geologists.  Those  who  have  given  the  Survey  conspicuous 
aid  are  furnished  with  complimentary  copies  of  all  publications 
desired.  To  all  others  the  publications  are  sold  at  moderate  prices. 
Libraries  and  teachers  are  given  a  discount  of  40  per  cent  from  the 
regulär  price  list,  and  a  large  discount  is  also  made  to  persons  who 
purchase  all  or  several  of  the  Survey  publications.  » 

The  demand  for  the  publications  is  constant,  and  from  October  1, 
1901,  to  March  25,  1911,  the  receipts  from  their  sales,  which  revert  to 
the  Survey,  amounted  to  $10,209.64. 

PRESENT  LINES  OF  WORK. 
INSEFEKDENT  IKVESTIGATIONS. 

Of  the  series  of  general  reports  on  the  economic  resources  of  the 
State,  six  volumes  have  already  been  published,  as  described  under 
"  Publications."  A  volume  on  the  forests  and  plant  life  of  the  State 
is  nearly  completed,  and  other  volumes  of  a  general  nature  are 
planned. 

Of  the  series  of  county  reports,  three  have  been  issued  and  two  oth- 
ers are  in  preparation,    For  these  reports  two  or  three  counties  are 
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grouped  together,  and  the  quadrangle  base  maps  are  oompiled  into  a 
Single  map  of  the  entire  area,  which  is  published  in  three  forms — one 
showing  the  topography,  one  showing  the  geology,  and  one  showing 
the  soils.  The  soil  maps  are  prepared  m  Cooperation  with  the  United 
States  Bureau  of  Solls. 

OOOPERATIVE  ZKYESTIOATIOKS. 

United  States  Geological  Survey. — In  Cooperation  with  the  Fed- 
eral  Survey,  topographic  mapping  of  the  State,  on  a  scale  of  1 :  62,500, 
with  20-foot  and  öO-foot  contours,  is  being  prosecuted  each  season. 

United  States  Bureau  of  Soils. — In  Cooperation  with  the  Bureau 
of  Soils  of  the  United  States  Department  of  Agriculture  a  soil  survey 
of  each  county  is  being  made,  the  resulting  soil  maps  being  published 
in  connection  with  the  series  of  county  reports.  Up  to  the  present 
time  soil  maps  of  nine  counties  have  been  published  and  eight  other 
soil  maps  are  in  course  of  preparation. 

WISCONSIN. 

PBEVIOUS  SUBVEYS.     • 

The  earliest  geologic  surveys  in  Wisconsin  were  made  under  the 
authority  of  the  United  States  Government  by  D.  D.  Owen.  In  1839 
and  1840  he  surveyed  the  Mineral  Point  district,  and  in  1847  the 
northwestern  part  of  Wisconsin  and  the  adjacent  portions  of  Minne- 
sota and  Iowa. 

In  1853  Edward  Daniels  was  appointed  State  geologist  of  Wiscon- 
sin, but  in  1854  he  was  succeeded  by  James  G.  Percival,  who  held 
Office  until  his  death,  May  2,  185G.  p]ach  of  these  men  made  a  brief 
report,  chiefly  on  the  southwestern  portion  of  the  State. 

A  general  geologic  survey  of  the  State  was  not  commenced  until 
1873,  when  a  survey  was  ordered  by  the  legislature  and  I.  A.  Lapham 
was  appointed  State  geologist.  Ile  continued  in  that  position  f  or  two 
years,  when  he  was  succeeded  by  O.  W.  Wight,  who  held  the  position 
one  year.  Lapham  died  in  1876.  In  February  of  that  year  Dr.  T.  C. 
Chamberlin  was  placed  in  charge  of  the  survey,  and  he  carried  it 
through  to  completion.  No  piiblications  were  issued  until  after 
Chamberlin's  appointment.  Among  the  members  of  his  staff  were 
R.  D.  Irving,  Moses  Strong,  E.  T.  Sweet,  T.  B.  Brooks,  and  I.  C. 
Wooster.  The  paleontology  was  in  charge  of  K.  P.  Wliitfield  and  the 
natural  history  in  charge  of  F.  II.  King.  The  field  work  of  the 
survey  was  completed  in  1879.  The  report  appeared  in  four  octavo 
volumes,  containing  about  3,035  pages,  with  an  atlas  containing  45 
maps.    The  last  volume  was  published  in  1883. 

Under  the  direction  of  Dr.  Chamberlin  the  geologic  survey  of  the 
State  was  made  as  thoroiigh  and  complete  as  possible  under  the  con- 
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ditions  then  existing.  It  was  necessarily  much  less  detailed  in  the 
northern  pari  of  the  State,  then  largely  forest,  than  in  the  southern 
partj  but  even  in  the  unsettled  regions  the  general  problems  of  the 
geology  were  worked  out  with  great  accuracy.  Few  State  surveys 
have  more  clearly  coneeived  the  nature  and  scope  of  the  general  prob- 
lems of  a  survey,  and  still  fewer  have  executed  their  plans  more  com- 
pletely  and  satisfactorily. 

After  the  publication  of  this  report  the  Organization  ceased  to 
exist,  and  no  geologic  work  was  done  by  the  State  until  1897.  One 
reason  for  this  is  to  be  found  in  the  exceptional  completeness  of  the 
Chamberlin  survey.  If  the  work  had  been  continued  it  would  nec- 
essarily have  been  along  new  lines,  such  as  the  investigation  of  spe- 
cial geologic  Problems  and  subjects  of  economic  importance.  It 
may  also  be  noted  that  most  of  the  geologists  of  the  State  were  »t 
that  time  becoming  engaged  in  work  for  the  United  States  Geological 
Survey,  then  in  process  of  rapid  development.  This  fact  was  not 
without  influence  in  turning  them  away  from  local  problems  to  those 
of  a  broader  nature  and  concerning  larger  areas  than  the  State. 

The  present  Survey,  therefore,  is  not  a  continuance  or  a  direct 
outgrowth  of  any  preceding  Organization.  It  was  established  partly 
to  complete  the  general  survey  of  the  northern  part  of  the  State, 
partly  to  investigate  special  geologic  questions  of  economic  or  scien- 
tific importance,  and  partly  to  extend  the  survey  along  new  lines  of 
study  which  have  been  opened  in  later  years. 

PBESENT  SIXBVEY. 
LEGAL  DESIGNATION  AND  DATE  OF  ORGANIZATION. 

The  present  Organization  is  entitled  the  Wisconsin  Geological  and 
Natural  History  Survey ;  it  was  organized  in  1897. 

SUMMARY  OF  LA  WS. 

The  law  creating  the  present  Survey  was  passed  in  the  spring  of 
1897.  It  provided  for  (1)  the  completion  of  a  geologic  survey  of 
the  State  with  special  reference  to  economic  features;  (2)  a  study  of 
the  soils  of  the  State;  (3)  a  study  of  the  plants,  especially  of  the 
forests,  with  reference  to  cultivation  and  preservation ;  (4)  a  study 
of  the  animal  life  of  the  State,  especially  the  fish ;  (5)  a  study  of  the 
physical  geography  and  natural  history  of  tho  State  and  the  publi- 
cation of  results  in  such  form  as  to  serve  as  manuals  for  the  public 
schools;  and  (6)  the  completion  of  a  topograpliic  map  of  the  State. 

ORGANIZATION. 

Governing  board. — The  governing  board  of  the  Wisconsin  Geo- 
logical and  Natural  History  Survey  is  an  ex  officio  body,  composed 
of  the  govemor  of  the  State,  the  president  of  the  State  University, 
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the  State  Superintendent  of  public  instruction,  the  president  of  the 
State  Fish  Commission,  and  the  president  of  the  Wisconsin  Academy 
of  Sciences,  Arts,  and  Letters.  The  State  Superintendent  of  public 
instruction  is  elected  to  his  office  by  the  people ;  the  president  of  the 
State  Fish  Commission  is  elected  by  the  members  of  the  commission, 
who,  in  turn,  are  appointed  by  the  governor.  The  term  of  oflBce  of 
the  members  of  the  board  is  dependent  on  their  occupancy  of  the 
positions,  by  virtue  of  which  they  become  members  of  the  board. 
They  receive  no  compensation  except  their  actual  traveling  expenses 
while  attending  meetings,  which  are  ordinarily  held  from  two  to 
four  times  a  year. 

Executive  ofßcer. — ^The  executive  officer  is  called  Superintendent 
and  director.  The  present  incumbent  is  Dr.  E.  A.  Birge,  who  was 
appointed  by  the  board  in  1897  for  an  indefinite  term.  The  director 
is  dean  of  the  College  of  letters  and  science  of  the  University  of  Wis- 
consin, and  devotes  approximately  20  per  cent  of  the  year  to  the 
work  of  the  Survey.  His  salary  is  $500  a  year;  it  is  fixed  by  the 
governing  board. 

Clerical  force. — ^The  clerical  force  consists  of  one  clerk,  who  is 
emploj'ed  for  only  a  part  of  the  time. 

Geologie  divisioh. — The  geologic  division  consists  of  the  State 
geologist,  W.  O.  Hotchkiss,  and  two  other  geologists  on  the  perma- 
nent staff,  all  of  whom  give  their  füll  time  to  the  Survey  and  are 
not  connected  with  the  university  in  any  way.  In  addition  to  these 
permanent  employees,  the  summer  field  parties  are  usually  made  up 
from  advanced  students  in  the  Universitv  of  Wisconsin,  who  are 
placed  in  charge  of  one  of  the  permanent  employees.  ^Members  of 
the  geology  department  of  the  university  staff  are  frequently  em- 
ployed  for  working  out  particular  problems,  and  at  the  present  time 
four  members  of  the  department  have  such  work  for  the  Survey 
under  way  or  in  contemplation. 

Water-power  division, — The  water-power  division  has  done  com- 
paratively  little  work  for  two  years.  Prof.  Leonard  S.  Smith,  of 
the  College  of  engineering  of  the  University  of  Wisconsin,  is  in 
Charge  of  this  work. 

Highway  division. — The  highway  division  consists  of  the  State 
geologist,  who  is  chief  of  the  division,  two  highway  engineers,  two 
hridge  engineers,  and  one  clerk.  All  these  men  give  their  füll  time 
*o  the  Survey. 

Natural'history  division, — The  natural-history  division  is  in  imme- 
<liate  Charge  of  the  director,  who  gives  a  large  part  of  his  summer 
vacations  to  the  work  of  this  division.  The  Survey  employs  one 
öian  who  gives  a  small  amount  of  his  time  to  the  university,  and  a 
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meniber  of  the  biology  department  of  the  university  gives  a  portion 
of  his  time  to  the  work  of  the  Sur\xy.  Advanced  students  in  chem- 
istry  and  biology  in  the  university  are  employed  for  summer  field 
work. 

Soil  di Vision. — ^The  division  of  soils  is  in  immediate  charge  of 
Prof.  A.  R.  AVhitson,  of  the  coUege  of  agriculture  of  the  University 
of  Wisconsin.  Most  of  the  work  is  done  in  Cooperation  with  the 
United  States  Department  of  Agriculture  and  the  University  of 
Wisconsin.  One  chemist  and  one  assistant  give  füll  time  to  this 
division  and  numerous  other  persons  give  part  of  their  time,  chiefly 
as  field  assistants  and  chemists. 

Method  of  appoiräment  and  compensation  of  assistants. — ^The 
scientific  assistants  employed  in  the  divisions  of  the  Survey  are 
nominated  by  the  chiefs  of  the  divisions,  subject  to  approval  by  the 
director,  and  appointed  by  the  board.  The  clerks  are  subject  to  the 
civil-service  law  of  the  State. 

There  is  no  specified  term  of  Service  in  any  department  of  the 
Survey.  The  special  work  of  the  divisions  is  usually  paid  for  at  a 
per  diem  rate  or  at  a  contract  rate  for  the  piece  of  work  specified. 
Permanent  employees  of  the  geologic  division  are  paid  from  $75  to 
$250  a  nionth.  Temporary  assistants  employed  during  the  summer 
field  season  comprise  both  students,  who  are  taken  out  for  the  pay- 
ment  of  their  expenses  only,  and  experienced  men,  who  are  paid  $100 
a  month. 

In  the  highway  division  assistant  engineers  receive  from  $50  to 
$200  a  month.  In  the  natural-history  division  the  assistants  are 
paid  from  $30  to  $125  a  month,  and  in  the  division  of  soils  from  $30 
to  $100  a  month. 

APPROPRIATIONS. 

An  appropriation  of  $5,000  annually  for  two  years  was  made  by  the 
act  of  1897  creating  the  Survey.  In  1899  the  appropriation  was 
increased  to  $10,000  annually  for  the  succeeding  two  years.  In  1901 
the  appropriation  was  reduced  to  $5,000  annually  and  was  made  a 
continuing  appropriation.  In  1903  the  annual  appropriation  was  in- 
creased to  $10,000,  and  it  ha.s  remained  at  that  figure  ever  since. 

In  1905  a  special  appropriation  of  $2,500  was  granted  for  the  pur- 
pose  of  making  a  survey  of  the  water  powers  of  the  State.  In  1907 
an  additional  special  appropriation  of  $10,000  annually  for  two  years 
was  made  for  the  purpose  of  carrying  on  investigations  with  regard 
to  road  building  in  the  State,  extending  the  survey  of  the  lead  and 
zinc  district  of  Wisconsin,  and  continuing  the  water-power  survey. 
In  1909  the  special  appropriation  of  $10,000  was  continued  for  two 
more  years,  and  a  second  special  appropriation  of  $10,000  annually 
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for  two  years  was  made  for  the  prosecution  o£  the  soil  survey  of  the 
State. 

Unexpended  balances  carry  to  the  new  year. 

The  present  distribution  of  the  appropriations  is  aboiit  as  f ollows : 

Per  Cent. 

Administration i 2 

Geology   (average  four  years) 22 

Natural  hißtory  (average  four  years) 8 

Roads  (average  three  years) 26 

Solls  (one  year) 2S 

Publications  (average  flve  years) 14 

The  Survey  has  done  no  topographic  work  except  in  connection 
with  the  geology  of  parts  of  the  lead  and  zinc  district,  where  careful 
surveys  of  about  272  Square  miles  ^ere  made  with  10-foot  contours. 

The  cost  of  administration  is  hardlv  more  than  nominal.  The 
director  of  the  Survey  is  also  a  member  of  the  State  university.  He 
spends  his  vacations  in  work  for  the  natural-history  division  of  the 
Survey,  and  during  the  year  carries  on  the  executive  work  of  the 
Sur\'e3r  along  with  that  of  the  university,  with  the  assistance  of  one 
Clerk  for  a  part  of  the  time.  The  director  receives  practically  no 
compensation  for  the  executive  work,  and  the  expenses  of  administra- 
tion, therefore,  can  not  be  regarded  as  normal  for  a  Survey  having 
this  income.  Offices  and  laboratories  for  all  departments  are  fur- 
nished  by  the  University  of  Wisconsin.  Thus  almost  the  entire  in- 
come of  the  Survey  is  devoted  to  scientific  and  economic  work. 

PUBLICATIONS. 

The  publications  of  the  Survey  are  issued  as  biennial  administra- 
tive reports,  buUetins,  and  maps.  The  bulletins  are  divided  into  an 
economic  series,  of  which  13  have  been  issued ;  an  educational  series, 
of  which  2  have  been  issued ;  a  scientific  series,  of  which  6  have  been 
issued ;  and  road  pamphlets,  of  which  5  have  been  issued.  The  maps 
include  10  hydrographic  maps  of  lakes  and  lake  districts,  and  a 
general  geologic  and  road  map  of  the  State,  which  is  in  press. 

The  editions  vary  from  1,200  to  3,000  for  the  scientific  and  educa- 
tional series,  2,500  to  5,000  for  the  economic  series,  and  40,000  for 
the  road  pamphlets.  Publications  are  distributed  for  the  approxi- 
mate  cost  of  mailing,  until  the  edition  becomes  nearly  exhausted, 
^hen  a  price  is  put  on  the  volumes.  The  average  annual  income 
from  this  source  is  small.    It  goes  into  the  State  treasury. 

The  average  annual  cost  of  printing  reports  and  accompanying 
maps  for  the  last  five  years  has  been  approximately  $5,000.  This  is 
paid  out  of  the  State  printing  f und. 
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The  printing  of  reports  must  be  done,  according  to  law,  by  the 
State  Printer,  but  the  choice  of  paper,  the  style  of  report,  binding, 
etc.,  are  left  to  the  Survey.  The  engraving  of  maps  and  illustrations 
is  let  to  engravers  acceptable  to  the  Survey.  There  is  no  statutory 
limitation  as  to  the  contents  or  number  of  any  report. 

According  to  law,  a  certain  number  of  copies  of  each  report  must 
be  sent  to  each  member  of  the  legislature,  to  several  State  officers, 
and  to  the  library  of  the  State  Historical  Society.  Otherwise  the 
distribution  of  reports  is  entirely  in  the  hands  of  the  Survey.  Its 
mailing  list,  which  includes  numerous  universities  and  scientific 
societies  throughout  the  world,  is  kept  alive  by  revision  at  irregulär 
periods,  as  the  need  arises.  Exchanges  are  carried  on  in  Cooperation 
with  the  University  of  Wisconsin  and  the  Wisconsin  Academy  of 
Sciences,  Arts,  and  Letters. 

PRESENT   LINES   OF   WORK. 
nmEPEKDEHT    XHYESTXOATIOVa. 

The  present  main  lines  of  work  carried  on  independently  by  the 
Survey  consist  of  (1)  an  areal  survey  of  the  north western  portion 
of  the  State;  (2)  a  geologic  survey  of  the  iron  district  in  Florence 
County;  (3)  a  survey  of  the  peat  resources  of  the  State;  (4)  a  new 
geologic  and  road  map  of  the  State,  on  the  scale  of  6  miles  to  the 
inch;  (5)  a  survey  of  the  Lake  Superior  shore,  to  determine  the 
origin  and  proper  correlation  of  the  Lake  Superior  sandstone;  (G) 
the  work  of  the  highway  division,  which  consists  in  furnishing  tech- 
nical  advice  and  assistance  to  town  and  county  officers  having  charge 
of  road  and  bridge  building;  (7)  the  compilation  of  a  report  on  the 
general  geology  of  the  State  as  an  educational  bulletin  for  use  in 
schools;  (8)  the  preparation  of  an  educational  bulletin  on  the  rela- 
tion  of  the  physiography  and  the  industries  of  the  State;  and  (9) 
the  continuance  of  the  survey  of  the  lead  and  zinc  district  of  south- 
western  Wisconsin. 

OOOPERATIVE  IKYEBTIOATIONB. 

United  States  Geological  Survey. — Informal  Cooperation  with  the 
United  States  Geological  Survey  has  been  maintained  in  the  survey 
of  the  lead  and  zinc  district.  The  survey  of  the  water  powers  of  the 
State  has  also  been  carried  on  in  conjunction  with  the  United  States 
Geological  Survey,  each  Organization  paying  half  of  the  field 
expenses. 

United  States  Bureau  of  F/sÄm^s.— The  United  States  Bureau  of 
Fisheries  and  the  State  Fish  Commission  have  cooperated  to  a  small 
extent  in  a  survey  of  the  lakes  of  Wisconsin,  chiefly  carried  on  by  the 
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State  Survey,  and  in  coUecting  materials  for  a  report  on  the  fishes  of 
the  State. 

ümted  States  Bureau  of  Soih. — ^The  soil  survey  begun  in  1909  is 
carried  on  in  conjunction  with  the  Bureau  of  Soils  of  the  United 
States  Department  of  Agriculture  and  the  College  of  agriculture 
of  the  University  of  Wisconsin.  The  United  States  Bureau  of 
Soils  places  as  many  men  in  the  field  as  the  State  Survey,  shares 
the  expense  of  field  parties,  and  contributes  much  office  and  labora- 
tory  work.  The  College  of  agriculture  of  the  University  of  Wis- 
consin provides  supervision  for  the  survey  and  quarters  for  the 
laboratory  work. 
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IKTEBNAL  mPBOVEHENT  COMHISSION  OF  ILLINOIS. 

ORIGIN. 

The  Internal  Improvement  Commission  of  Illinois,  as  it  is  offi- 
ciaUy  designated,  was  created  by  act  of  the  forty-fourth  general 
assembly  of  Illinois,  approved  May  16,  1905,  and  in  force  July  1. 

1905,  with  a  tenure  of  two  years.  This  act  was  the  outgrowth  of  a 
{>opular  movement  favoring  the  construction  of  a  deep  waterway 
from  Lake  Michigan  to  the  Gulf  of  Mexico,  and  the  development  of 
the  collateral  Utilities  of  such  canalization  of  the  Illinois  Eiver 
within  the  State.  There  was  no  antecedent  bureau  of  the  State 
exercising  exactly  the  functions  contemplated  in  this  act,  though  the 
topographic  work  of  the  State  Geological  Survey  embraced  some  of 
them  in  a  measure.     The  Commission  was  organized  February  20, 

1906.  The  original  act  provided  for  an  existence  of  only  two  years, 
but  the  forty-fifth  general  assembly,  under  an  act  approved  Decem- 
ber  24,  1907,  extended  the  life  of  the  Commission  four  years. 

8UMMARY  OF  LA  WS. 

The  scope  of  the  work  of  the  Commission  is  outlined  as  foUows  in 
the  act  of  May  16,  1905 : 

The  dutles  of  this  Commission  shall  be  to  investigate  the  various  problems 
associated  with  a  projected  deep  waterway  from  Lake  Michigan  to  the  Gulf 
of  Mexico,  and  the  reclamation  of  lands  subject  to  overflow  or  inundation,  the 
construction  of  practical  and  substantial  levees.  tlie  ascertaining  of  the  acreage 
of  lands  now  subject  to  Inundations  from  rivers,  the  increase  from  benefits  to 
be  derived  from  this  proposed  deep  waterway  and  reclamation  of  lands  subject 
to  overflow  or  inundation»  and  such  other  statlstics  and  data. 

The  following  act  was  approved  May  17,  1907 : 

An  act  making  an  approprlation  to  the  Internal  Improvement  Commission  of 
Illinois,  for  the  purpose  of  repairing  and  strengthening  the  levee  at  Shawnee- 
town,  IIl. 

Section  1.  Be  It  enacted  by  the  people  of  the  State  of  Illinois,  represented  in 
the  general  assembly,  That  there  is  hereby  appropriated  to  the  Internal  Im- 
provement Commission  of  Illinois,  the  sum  of  $17,000.  for  use  in  repairing  and 
strengthening  the  levee  at  Shawneetown,  IIL,  so  as  to  protect  said  city  from 
floods  and  overflows  of  the  Ohio  and  Wabash  rivers. 
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Sec.  2.  The  auditor  of  public  accounte  is  hereby  authorized  and  directed 
to  draw  bis  Warrant  from  time  to  time  upon  the  State  treasurer  for  the  moneys 
berein  appropriated  upon  proper  vouchers,  certifled  by  the  satd  Ck>mmission  and 
approved  by  the  govemor. 

ORGANIZATION. 

The  governing  body  is  the  board  of  commissioners,  composed  of 
three  mepbers  (Isham  Bandolph,  H.  W.  Johnson,  and  T.  K.  Condit), 
appointed  by  the  governor.  The  term  of  office  is  indefinite.  The 
members  receive  no  compensation  for  their  Services,  but  are  reim- 
bursed  for  traveling  expenses. 

The  executive  officer  is  the  secretary,  who  is  appointed  by  the  com- 
missioners. The  present  incumbent  is  Robert  Isham  Randolph,  who 
was  appointed  January  1, 1908.  The  term  of  office  of  the  secretary  is 
indefinite.  He  devotes  his  entire  time  to  the  work  of  the  Commis- 
sion,  and  is  paid  an  annual  salary  of  $3,600.  The  amount  of  the 
salary  is  fixed  by  the  commissioners. 

The  assistants  employed  and  their  compensations  are  as  follows: 
Stenographer,  $50  a  month ;  office  boy,  $5  a  week ;  one  junior  engineer, 
$100  a  month ;  one  field  assistant,  $75  a  month ;  23  gage  readers,  $3  a 
month;  one  draftsman,  $125  a  month. 

APPROPRIATIONS. 

Appropriations  are  made  biennially.  None  are  contingent  upon 
Cooperation,  but  a  large  proportion  of  the  funds  are  applied  in  Coop- 
eration. The  amount  of  the  appropriation  varies;  for  the  current 
biennium  it  is  $30,000,  no  particular  objects  being  specified. 

Unexpended  balances  lapse  to  the  treasury  three  months  after  the 
close  of  the  fiscal  year. 

Disbursements  are  about  as  follows : 

Administration $4,000 

Drainage  surveys 5,000 

Measurementa  of  stream  tiow 5,000 

Waterway  promotlon  work 1,000 

PUBLICATIOXS. 

Two  reports  of  the  Commission  have  been  issued,  one  in  February, 
1907,  entitled  "  The  Lakes  and  Gulf  waterway,"  and  one  in  March, 
1909,  entitled  "The  Illinois  waterway  report,  with  plans  and  esti- 
mates  of  costs  for  a  waterway  from  Lockport,  111.,  to  Utica,  Hl.,  by 
way  of  the  Des  Piaines  and  Illinois  rivers."  The  edition  of  each 
was  5,000  copies.  The  reports  are  submitted  to  the  governor,  who  has 
them  printed.  The  cost  of  printing  is  paid  from  the  governor's  ap- 
propriation, and  the  Commission  has  no  control  over  the  printing. 
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The  reports  are  distributed  free.  The  mailing  list  is  made  up  of 
engineering  societies,  boards  of  trade,  and  civic  organizations. 

FRE8ENT  LINES  OF  WORK. 
XHBEPSHDEHT    imrEBTIOATIOVS. 

Independently  of  the  Federal  Government,  and  as  a  pari  of  the 
so-called  internal  improvement  plan,  the  Commission  is  developing 
(he  navigable  waterways  of  the  State. 

OOOPEBATIVS  XVYSBTZOATZOVS. 

United  States  Geological  Survey, — In  Cooperation  with  the  United 
States  Geological  Survey,  23  gaging  stations  are  maintained  for 
measuring  the  flow  of  streams. 

Illinois  State  Geological  Survey. — In  Cooperation  with  the  State 
Geological  Survey,  engineering  studies  are  being  made  of  the  navi- 
gability  of  Kaskaskia  and  Big  Muddy  rivers  and  drainage  of  bor- 
dering  lands.  The  topographic  maps  required  are  prepared  by  the 
State  Geological  Survey  in  Cooperation  with  the  United  States  Geo- 
logical Survey. 

United  States  Department  of  Agriculture. — In  Cooperation  with 
the  United  States  Department  of  Agriculture,  engineering  studies 
are  being  made  looking  to  the  drainage  of  swamp  and  overflowed 
lands  along  Little  Wabash  and  Skillet  Fork  rivers. 

TEBBITOBIAL  ENGINEEB  OF  NEW  MEXICO. 

The  oflBce  of  Territorial  engineer  of  the  Territory  of  New  Mexico 
was  created  by  the  legislature  of  1907.  The  laws  governing  the 
ofifice  provide  for  the  general  supervision  of  the  waters  of  the  Terri- 
tory and  all  matters  pertaining  to  irrigation,  the  making  of  hydro- 
graphic  and  topographic  surveys  of  stream  Systems  with  reference 
to  the  adjudication  of  water  rights,  the  appropriation  of  water  rights 
for  beneficial  uses,  and  the  supervision  of  the  construction  of  all 
county  bridges  costing  more  than  $1,000. 

ORGANIZATION. 

There  is  no  governing  board.  The  executive  officer  is  the  Terri- 
torial engineer,  who  is  appointed  by  the  governor  for  a  term  of 
four  years,  at  a  salary  of  $2,400  a  year.  He  is  also  permitted  to 
receive  not  more  than  $2,000  a  year  for  his  Services  as  Consulting 
engineer  on  irrigation  projects.  The  present  incumbent  is  Vemon 
L.  SuUivan,  who  was  appointed  in  April,  1909. 

The  Territorial  engineer  is  also  a  member  of  the  good  roads  com- 
inission,  and  supervises  the  work  of  that  commission,  and  is  a  mem- 


170  APPENDIX. 

ber  of  the  Carey  Act  land  board,  and  serves  as  engineer  in  the  con- 
stniction  of  the  projects  of  that  board.  The  good  roads  commission 
and  the  Carey  Act  land  board  are  composed  of  the  govemor  as 
chairman,  the  land  commissioner  as  secretary,  and  the  Territorial 
engineer  as  engineer.  The  members  of  these  organizations  receive 
no  compensation  for  their  Services. 

The  assistants  to  the  Territorial  engineer  include  five  assistant 
engineers  and  two  Clerks.  The  engineers  are  coUege  men  and  do  not 
come  under  the  civil-service  rules. 

APPR0PRIATI0N8. 

The  annual  appropriation  for  the  office  of  the  Territorial  en^- 
neer  is  $8,000;  for  hydrographic  work,  $3,000;  for  good-roads  con- 
struction,  $50,000.     Balances  carry  to  the  new  fiscal  year. 

The  annual  appropriation  for  the  office  of  the  Territorial  engineer 
includes  maintenance  and  salaries  of  officers  not  chargeable  to  spe- 
cific appropriations.  The  appropriation  of  $3,500  is  for  mainte- 
nance of  gaging  stations  and  payment  of  salaries  of  men  connected 
with  stream  gaging.  For  the  topographic  and  hydrographic  surveys 
connected  with  the  adjudication  of  water  rights  a  fee  is  charged  by 
the  Territorial  engineer.  This  is  placed  in  a  special  fund,  which 
thus  becomes  cumulative. 

PUBLICATIONS. 

The  publications  comprise  the  biennial  report  for  1907-8  and  a 
bulletin  on  the  economical  use  of  water  for  irrigation.  The  results  of 
the  cooperative  work  with  the  United  States  Geological  Survey  are 
published  by  the  Federal  bureau  in  its  series  of  water-supply  papers. 
The  biennial  report  for  1909-10  and  a  report  on  road  construction 
w^ill  soon  be  issued  by  the  Territorial  engineer.  The  size  of  edition 
depends  on  the  nature  of  the  report.  The  publications  are  sent  gen- 
erally  to  those  who  apply  for  them. 

The  cost  of  printing  the  biennial  reports  is  $300  annually,  which 
is  paid  from  the  general  appropriation  of  the  Territorial  engineer. 
The  cost  of  printing  specific  reports  is  $200;  this  is  paid  from  the 
specific  fund. 

The  Territorial  engineer  has  füll  control  over  the  printing  of 
reports  and  maps,  being  limited  only  in  appropriations.  He  also  has 
füll  control  over  the  distribution  of  reports. 

COOPERATIVE    INVESTIGATIONS. 

Umted  States  Geological  Siu'vey. — In  Cooperation  with  the  United 
States  Geological  Survey  41  gaging  stations  are  maintained  on 
ßtreams  in  the  Territory.  The  results  are  published  by  the  Federal 
Survey. 
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Good  roada  commtssion. — ^The  Territorial  engineer  is  also  engineer 
and  Supervisor  of  the  work  of  the  good  roads  commission.  It  is 
customary  for  the  counties  through  which  a  road  is  to  be  built  to 
pay  half  of  the  cost  of  construction.  Corporations,  towns,  and  inter- 
osted  persons  also  contribute  to  the  cost  of  road  building.  In  this 
work  convict  labor  is  employed  as  much  as  possible. 

NEW  YOBK  STATE  WATEB  SUFPLY  COMMISSION. 

PREVIOUS  COMMIßSIONS. 

The  New  York  State  Water  Supply  Commission,  in  its  work  relat- 
ing  to  the  control  and  supervision  of  the  water  resources  of  the  State, 
was  preceded  by  the  Water  Storage  Commission  of  1902  and  the 
River  Improvement  Commission  of  1904,  wjiile  some  of  the  work  now 
intrusted  to  it  was  previously  under  the  supervision  of  the  State 
engineer  and  surveyor  and  the  State  geologist. 

Xew  York  State  Water  Storage  Com/mission. — After  a  series  of 
disastrous  floods  which  occurred  in  the  State  during  the  years  1900 
and  1901,  in  response  to  populär  demand,  the  legislature  of  1902  cre- 
ated  the  New  York  State  Water  Storage  Commission,  and  charged  it 
with  the  duty  of  investigating  the  floods  and  making  recommenda- 
tions  regarding  the  possibility  of  eliminating  the  danger  from  floods 
by  the  construction  of  storage  reservoirs.  The  Commission  consisted 
of  nine  members,  who  served  without  compensation  except  actual  ex- 
penses.  Four  of  the  number  were  ex  officio  members,  the  attorney 
general,  the  State  engineer  and  surveyor,  the  Superintendent  of  pub- 
lic works,  and  the  forest,  fish,  and  game  commissioner.  The  other 
members  were  appointed  by  the  governor  and  were  Citizens  represent- 
ing  diflferent  sections  of  the  State ;  three  of  them  were  civil  engineers. 
This  Conmiission  spent  ayear  in  investigating  the  causes  and  damages 
of  the  floods,  and  in  January,  1903,  submitted  a  report,  in  two  vol- 
umes,  to  the  legislature.  With  the  presentation  of  this  report  the 
duties  of  the  Water  Storage  Commission  were  fulfilled  and  it  was 
discharged. 

River  Improvement  Commission, — The  River  Improvement  Com- 
mission was  created  by  chapter  734  of  the  laws  of  1904,  which  became 
a  law  on  May  14  of  that  year.  This  Commission  was  created  ''  for 
the  regulation  of  the  flow  of  watercourses  in  this  State  in  aid  of  the 
public  health  and  safety."  It  was  composed  of  five  members,  four 
ex  officio  "  and  one  commissioner  who  shall  be  a  civil  engineer."  The 
ex  officio  members  were  the  attorney  general,  the  State  engineer  and 
surveyor,  the  Superintendent  of  public  works,  and  the  forest,  fish,  and 
game  commissioner.  The  fifth  member,  the  civil  engineer  commis- 
sioner, was  appointed  by  the  governor.  All  the  members  served  w^ith- 
out  compensation,  except  the  civil  engineer  commissioner,  who  t'p- 
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ceived  a  per  diem  compensation,  fixed  by  his  coUeagues,  for  the  actual 
time  devoted  to  the  work  of  the  commission.  All  the  commission- 
ers  received  their  necessary  expenses  in  connection  with  the  work. 
To  this  Commission  was  given  the  power — 

to  regulate  watercourses,  by  deepenlng,  wldening,  and  straiglitening,  er  by  the 
construction  of  dams,  dikea,  or  storage  reservoirs,  but  only  upon  petltion  pray- 
ing  for  the  improvement  being  duly  made  to  it  by  the  parties  to  be  beneflted. 
Any  county,  city,  town,  or  village  located  upon  any  river  or  watercourse,  or  any 
person  or  persona  havlng  rlparian  rights  thereon,  may  petltion  the  CommlBsion 
for  the  improvement  of  such  river  or  watercourse,  and  the  Commission  is 
charged  with  the  responsibility  of  determining  whether  the  relief  asked  for  is 
practlcable  and  is  of  sufflcient  importanoe  to  the  public  health  and  safety  to 
Warrant  the  State  in  undertaking  the  work.  The  entire  cost  of  such  improve- 
ments  must  be  borne  by  the  countles,  towns,  eitles,  vlUages»  and  individuals 
beneflted  by  the  regulation  of  the  flow  of  the  stream,  unless  the  Commission 
shall  have  determlned  and  reported  to  the  legislature  that  a  portion  of  the  ex- 
pense  is  a  Just  and  proper  Charge  upon  the  State.  The  Proportion  of  the  cost 
which  each  shall  bear,  including  the  State,  is  determlned  by  the  Commission 
and  reported  to  the  legislature,  and  no  such  improvement  shall  be  undertaken 
until  after  such  report  has  been  submitted  and  the  legislature  shall  have 
authorized  the  improvement  to  be  made. 

All  of  the  work  to  be  done  by  the  River  Improvement  Commission 
was  predicated  upon  the  theory  of  the  protection  of  the  public  health 
and  safety.  Several  applications  were  made  under  this  law,  and  the 
proposed  improvements  were  being  investigated,  when  in  1906  the 
duties  and  powers  of  the  River  Improvement  Commission  were  trans- 
ferred by  law  to  the  State  Water  Supply  Commission. 

PRE8ENT  COMMISSION. 
BTTKlf  AHY  OF  LA  WS. 

The  New  York  State  Water  Supply  Commission  was  created  by 
chapter  723  of  the  laws  of  1905,  and  was  duly  organized  when  the 
act  became  a  law  on  June  3  of  that  year.  The  Commission  is  com- 
posed  of  five  Citizen  members,  who  are  appointed  by  the  governor. 
The  principal  duty  of  the  Commission  as  defined  in  the  original  act 
was  the  supervision  over  public  water  supplies.  The  law  provides 
that  no  municipal  Corporation  or  other  civil  division  of  the  State, 
no  private  water  Company,  and  no  individual  shall  have  the  right  to 
construct  a  public  water-supply  system  or  seek  a  new  source  of  water 
supply  which  involves  the  acquisition  of  land  until  maps,  plans,  and 
profiles  of  the  proposed  work  have  been  submitted  to  and  approved  by 
the  State  Water  Supply  Commission.  The  Commission  was  further 
charged  with  the  duty  of  investigating  all  of  the  then  existing  water- 
supply  Systems  in  the  State  and  reporting  on  the  sources  and  purity 
of  their  supply,  the  present  and  future  needs  of  the  Community,  and 
the  general  features  of  Operation  of  the  Systems.    It  was  also  charged 
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with  the  investigation  of  the  disposal  of  sewage  by  municipalities,. 
especially  with  reference  to  the  possible  contamination  of  present  and 
future  public  water  supplies. 

Since  the  Organization  of  the  commission  its  duties  have  been  en- 
larged  by  several  amendments  to  the  original  act  and  by  new  en- 
actments,  until  at  the  present  time  it  has  supervision  over  public 
water  supplies  for  domestic  uses,  river  improvement  for  the  preven- 
tion  of  flood  damage  and  the  protection  of  the  public  health  and 
safety,  and  the  investigation  of  the  water  resources  of  the  State,  in- 
volving  the  building  of  storage  reservoirs  for  the  improvement  of 
existing  water-power  developments  and  for  the  creation  of  new 
power  developments  under  State  ownership  and  control.  The  au- 
thority  for  the  work  last  named  was  conferred  by  chapter  569  of  the 
laws  of  1907,  known  as  the  Füller  bill,  wherein  the  State  Water  Sup- 
ply  Commission  was  directed  "  to  devise  plans  for  the  progressive  de- 
velopment  of  water  powers  of  the  State  under  State  control  and  for 
the  public  use  and  benefit." 

The  laws  under  which  the  Commission  is  now  conducting  its  Op- 
erations are  article  2,  chapter  54,  Consolidated  laws  of  1909 ;  chapter 
569  of  the  laws  of  1907;  and  chapters  284  and  4G4  of  the  laws  of 
1909.  Article  2  of  chapter  54  of  the  Consolidated  laws  of  1909  is  a 
consolidation  of  the  various  laws  and  amendments  theretofore  passed 
creating  and  governing  the  River  Improvement  Commission  and  the 
State  Water  Supply  Commission. 

OBOAKIZATION. 

The  State  Water  Supply  Commission  consists  of  five  members,  ap- 
pointed  by  the  governor  for  a  term  of  five  years,  except  that  the 
original  commissioners  were  appointed,  one  for  five  years,  one  for 
four  years,  one  for  three  years,  one  for  two  years,  and  one  for  one 
jear.   Their  compensation  is  fixed  by  law  at  $5,000  per  annum. 

The  executive  officer  is  the  president,  Henry  II.  Persons,  the  five- 
yearmember  of  the  original  board,  who  devotes  the  greater  portion  of 
his  time  to  Commission  matters.  The  other  officers  of  the  Commis- 
sion are  a  secretary  and  a  Consulting  engineer,  botli  of  whom  are  ap- 
pointed by  the  Commission,  independently  of  the  civil-service  com- 
mission. 

The  secretary  has  charge  of  the  routine  administrative  work  of  the 
Office.  He  employs  two  stenographers,  one  clerk,  and  one  office  boy. 
The  Consulting  engineer  is  the  executive  head  of  the  engineering 
bureau,  and  his  clerical  force  consists  of  two  stenographers  and  one 
Office  assistant.  The  clerical  force  is  appointed  by  the  Commission 
from  selections  made  from  certified  civil-service  lists;  the  salaries  of 
the  clerical  force  are  fixed  by  law. 
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The  engineering  assistants  are  appointed  by  the  Consulting  en- 
gineer,  from  certified  civil-service  lists,  all  appointments  being  sub- 
ject  to  approval  by  the  Commission.  The  engineering  field  and 
office  Corps  varies  in  size  from  time  to  time  in  accordance  with  the 
needs  of  the  work.  At  present  it  consists  of  about  40  men,  who 
receive  the  following  rates  of  compensation :  One  division  engineer, 
$275  a  month ;  2  assistant  engineers,  $200  a  month ;  4  assistant  engi- 
neers,  $5  to  $6  a  day;  4  levelers,  $4.50  to  $5  a  day ;  4  rodmen,  $3.50  to 
$4  a  day ;  8  chainmen,  $2.50  to  $3  a  day ;  8  axmen,  $2  a  day ;  2  tracers, 
$50  to  $75  a  month ;  laborers,  guides,  and  camp  cooks,  as  required,  $2 
to  $2.50  a  day. 

In  1907  the  engineering  corps  numbered  about  50  men,  in  1908 
about  125  men,  and  in  1909  about  75  men.  The  principal  work  which 
has  engaged  the  attention  of  the  engineering  corps  has  been  the  in- 
vestigation  of  water  storage  and  possible  water-power  sites  on  the 
principal  rivers  of  the  State,  and  surveys  in  connection  with  projects 
for  river  improvement. 

During  the  summer  months  College  students  are  frequently  eni- 
ployed  in  the  minor  field  positions,  as  many  of  them  are  enroUed  on 
the  civil-service  lists,  but  College  professors  are  not  regularly  em- 
ployed.  On  several  occasions,  however,  during  the  last  three  years, 
matters  relating  to  the  geologic  Classification  of  drill-boring  sam- 
ples  and  the  stability  of  foundations  for  certain  proposed  storage- 
reservoir  dams  have  been  submitted  to  professors  eminent  in  their 
lines,  who  have  furnished  reports  on  the  special  subjects  submitted 
to  them. 

The  salaries  of  the  commissioners,  the  secretary,  and  the  Consult- 
ing engineer  are  paid  monthly ;  all  *other  salaries  are  paid  semi- 
monthly,  as  required  by  a  recent  act  of  the  legislature. 

APPR0FBIATZ0K8. 

Appropriations  for  conducting  the  work  of  the  Commission  are 
made  annually.  The  salaries  and  expenses  of  the  Commission,  Secre- 
tary, Consulting  engineer,  and  the  clerical  force  are  provided  for  in 
the  annual  "  appropriation  bill,"  and  are  fixed  by  law.  For  the 
prosecution  of  investigations  of  watcr  power  and  river  improvement 
appropriations  are  made  annually  in  the  "  supply  bill."  These  ap- 
propriations are  based  on  detailed  estimates  of  the  probable  needs 
of  the  Commission,  which  are  submitted  to  the  legislature  on  or 
before  January  1  of  each  year.  The  Commission  is  free  to  subdivide 
and  allot  the  several  appropriations  in  the  supply  bill  as  it  may  deem 
wise,  provided  the  money  is  expended  within  the  scope  of  the  object 
specified  in  the  supply  bill.  Unexpended  balances,  if  any,  carry  over 
the  first  year,  but  are  not  available  after  the  second  year  unless  reap- 
propriated  by  the  legislature.    The  fiscal  year  of  the  State  begins 
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October  1.  Moneys  appropriated  in  the  appropriation  bill  are  avail- 
able  on  the  Ist  day  of  October  next  succeeding  the  passage  of  the 
bill,  and  are  for  the  use  of  the  Commission  during  the  year  succeed- 
ing. Appropriations  made  in  the  supply  bill  are  available  for  use 
as  soon  as  the  bill  becomes  a  law,  and  deficiencies  of  the  previous 
year,  if  any  exist,  may  be  paid  out  of  these  moneys. 

The  appropriation  for  the  year  1910-11  in  the  appropriation  bill 
is  $il,680,  made  up  as  foUows : 

Salaries  of  commissloners $25,000 

Salaries  of  secretary  and  Consulting  engineer 7,000 

Salaries  of  clerlcal  force 3, 180 

Traveling  expenses  of  Commission 2,  500 

TraveMng  expenses  of  secretary  and  Consulting  engineer. _  500 

Mfscellaneous  Office  expenses 3,500 

The  appropriations  in  the  supply  bill  for  1910-11  amount  to 
$70.000,  as  follows: 

For  water  supply  and  river  improvement  investlgations 
and  Operations $20,000 

For  continuing  water  storage  and  water  iwwer  investlga- 
tions       50. 000 

Of  the  $20,000  appropriation  the  Commission  has  allotted  $10,000 
to  the  completion  of  surveys  and  studies  in  connection  with  project> 
for  river  improvement  now  in  band,  and  the  remainder  is  held  in 
reserve  to  meet  the  expenses  of  any  applications  for  river  improve- 
ment which  may  be  presented  during  the  current  year  and  also  for 
the  study  of  drainage,  Underground  waters,  etc. 

The  $50,000  appropriation  has  been  subdivided  and  allotted  by  the 
Commission  as  follows: 

Stream  gaging,  rain  gaglng,  and  evaporation  studies,  in 
Cooperation  with  the  United  States  Geologlcal  Survey__  $10, 000 

Maintenance  of  the  Albany  headquarters  office  of  the 
engineering  bureau 10,000 

Power  surveys  and  investlgations  on  Hudson  River 10,000 

Power  surveys  and  investlgations  on  Black,  Osvvego,  and 
other  rivers  and  on  Finger  I^kes 15, 000 

Surveys  and  the  collection  of  data  in  connection  with  Irri- 
gation and  small  water-power  developments  for  farm 
uses  and  benefits 2,000 

Reserved  for  contingencies 3,000 

Between  July  1,  1907,  and  July  1,  1910,  the  Commission  expended 
§7.950  for  stream  gaging  in  Cooperation  with  the  United  States 
(leological  Survey,  most  of  the  sum  being  expended  in  the  Adiron- 
dack  Mountain  region  and  on  Genesee,  Raquette,  and  Hudson  Rivers, 
ßuring  the  same  period  $1,055  was  expended  for  rainfall  and  evapo- 
ration observations  in  Cooperation  with  the  United  States  Weather 
Bureau. 
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PVBLZ0ATX0V8. 

The  New  York  State  Water  Supply  Commission  has  issued  five 
annual  reports,  one  progress  report,  and  one  bulletin.  The  annual 
reports  set  forth  the  work  accomplished  by  the  Commission,  and  have 
varied  in  size  f rom  200  to  800  pages,  with  accompanying  illustrations 
from  photographs,  maps,  plans,  and  charts.  The  progress  report  was 
issued  in  1908  and  pertained  to  the  water-power  investigations.  The 
bulletin  was  issued  in  1909  for  free  distribution  at  the  State  fair, 
and  consisted  of  a  concise  account  of  the  scope  and  accomplishments 
of  the  Commission  sinee  its  Organization. 

Of  the  regulär  reports,  2,500  copies  are  issued  and  distributed  each 
year.  The  cost  of  distribution  is  borne  by  the  Commission,  but  the 
printing  is  done  by  the  State  printer,  under  the  direction  of  the 
State  printing  board,  and  the  cost  is  eharged  to  the  State  printing 
account  and  does  not  come  out  of  the  appropriations  for  the  Com- 
mission. If  extra  copies  of  the  report  over  and  above  the  number 
specified  by  law  (2,500)  are  desired,  the  Commission  must  bear  the 
expense  of  printing  the  additional  copies.  The  Commission  has  con- 
trol  over  the  style  of  its  reports,  the  paper  used,  the  number  and  kind 
of  illustrations,  and  the  contents. 

About  500  copies  of  every  report  go  to  the  members  of  the  legis- 
lature  and  the  State  officers  for  their  use  and  distribution.  The 
remainder  are  distributed  by  the  Commission.  Copies  are  promptly 
sent  to  public  libraries,  Colleges,  universities,  and  engineering  societies 
throughout  the  State,  without  awaiting  their  requests,  also  to  persons 
who  have  requested  that  they  be  supplied  with  a  copy  of  each  report 
issued.  Thereafter  reports  are  sent  to  anyone  making  application 
for  them.  A  receipt  card  is  inclosed  with  each  report  sent  out,  and 
the  receiver  is  asked  to  sign  and  return  it. 

PRESEVT  XJKEB  OF  WORK. 

Independent  investigations. — ^The  main  lines  of  work  in  which  the 
Commission  is  engaged  have  been  outlined  under  "  Summary  of 
laws," 

Cooperation  with  United  States  Geological  Survey  and  United 
States  Weather  Bur^eau. — In  connection  with  the  investigations  of 
the  Conmiission  reliable  Information  regarding  stream  flow,  rainfall; 
and  evaporation  is  of  the  utmost  importance,  and  to  obtain  this 
Information  the  Commission  in  1907  entered  into  cooperative  agree- 
ments  with  the  United  States  Geological  Survey  and  the  United 
States  Weather  Bureau. 

Under  the  cooperative  agreement  with  the  United  States  Geolog- 
ical Survey  stream  gaging  has  been  conducted  according  to  the  Stand- 
ard methods  of  the  Survey,  imder  the  supervision  of  one  of  its 
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tlistrict  engineers,  whose  headquarters  have  been  at  Albany  siiice 
1909.  Ileretofore  1'2  gaging  stations  have  been  maintained,  bat  a 
uumber  of  new  ones  will  be  established  diiring  the  ensuin|^  year. 

In  Cooperation  with  the  United  States  Weather  Bureau  eight  rain- 
fall Observation  stations  have  been  maintained  since  1907.  These 
stations  are  equipped  with  Standard  United  States  Weather  Bureau 
rain  gages,  maximum  and  minimum  therniometers,  and  thermonieter 
shelters.  The  work  is  under  the  supervision  of  the  section  direotor, 
whose  headquarters  are  at  Ithaca,  N.  Y.  All  the  stations  are  in  the 
Adirondack  Mountains,  at  points  froni  which  no  previous  records 
were  available.  In  addition  to  the  maintenance  of  the  foregoing 
stations  comparative  tests  of  four  types  of  rain  gages  have  been  am- 
ducted  through  the  summer  seasons  at  the  Weather  Bureau  stations 
in  Ithaca.  The  gages  eniployed  in  these  tests  are  the  De  Witt  conical, 
the  Fuertes,  the  Smithsonian,  and  the  United  States  AVeather  Bureau 
.Standard,  two  gages  of  each  type  being  used.  These  conii)arative 
lests  are  inade  for  the  purpose  of  deterniining,  if  possible,  the  accu- 
racy  of  older  types  of  gages  as  compared  with  present-day  Standards, 
with  a  view  to  coordinating  old  records  with  those  taken  to-day 
linder  iinore  scientific  niethods. 

All  of  the  existing  rainfall  stations  will  be  maintained  during  tho 
Coming  year,  and  14  new  stations  will  be  established  and  equipped 
^'ith  Standard  gages,  thermometers,  etc.  The  new  stations  will  bvi 
established  in  the  basins  of  upper  Hudson,  Kaquette,  Oswegatchie, 
JUid  Oswego  Kivers. 

Arrangements  have  recently  been  consummated  whereby  the  rain- 
^all  and  evaporation  investigations,  in  addition  to  the  stream  gaging, 
will  be  carried  on  in  Cooperation  with  the  United  States  Geological 
Survey,  through  its  local  district  engineer. 

Other  cooperatioe  wo7'k, — No  interstate  cooperative  work  is  main- 
tained by  the  New  York  State  Water  Supply  Commission.  In  1901), 
liowever,  upon  its  own  initiative  the  connnission  met  in  Conference 
with  similar  commissions  from  the  States  of  Pennsylvania  and  New 
Jersey,  with  a  view  to  cooperating  in  the  investigation  of  interstate 
and  boundary  line  streams,  but  no  definite  system  of  Cooperation  has 
^^en  undertaken. 

There  is  no  systematic  Cooperation  with  other  scientific  bureaus  of 
tlie  State,  but  wherever  the  duties  of  the  State  Water  Supply  Com- 
nii.ssion  unite  with  or  overlap  the  duties  or  Jurisdiction  of  the  deparl- 
inent  of  the  forest,  fish  and  game  commissioner,  the  department 
^f  State  engineer  and  surveyor,  the  State  department  of  health,  or 
the  public-service  commission,  there  is  a  cordial  interchange  of  data 
and  assistance. 

i) 
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INSTRUCTIONS. 

The  retracement  of  the  boundary  line  between  Idaho  and  Wash- 
ington  was  provided  for  by  the  Sixtieth  Congress  in  the  sundry 
civil  act  approved  May  27,  1908. 

The  following  rorrespondenoe  is  self-explanatory : 

Department  of  the   Interior, 

Watthington,  June  20,  190H. 
The  Director  of  the  Geoixxjical  Survev. 

Sir:  Under  date  of  May  30  last,  yonr  recommeiidatlon  that  the  Cieological 
Sorvcy  bö  autborized  to  iimke  the  survey  provided  for  under  the  sundry  civil 
bin  of  that  Portion  of  the  houndary  line  between  the  State  of  Idaho'  and  the 
State  of  Washington,  from  a  point  in  the  eenter  of  the  Snake  River  opposlte 
the  mouth  of  the  Clearwater  River,  thence  due  north  to  the  International 
boundary  line  between  the  I'nlted  States  and  the  British  possessions,  was 
approved,  the  terms  of  the  compensation  for  Services  being  fixed  at  $110  p*»r 
mile.  Thereafter  you  made  infornial  Inquiry  as  to  whether  any  weight  should 
be  given  to  the  Idaho-Washington  boundary  llne  as  surveyed  and  establlshed 
by  the  (»eneral  Land  Otlice  in  1S73-74,  In  exwuting  the  survey  of  the  i)ortion 
of  the  boundary  authorized  by  the  sundry  civil  bill.  In  answer  thereto  you 
were  advised  on  the  9th  instant : 

'*  Congress  in  making  said  appropriation  did  not  conteniplate  a  change  in 
the  boundary  line  between  those  States  but  uierely  the  reestablishment  and 
remarking  of  the  line  fixeil  by  the  survey  of  1S73,  because  the  line  had  In 
part  beeome  obliterate<l. 

"There  is  no  change  in  the  description  of  bounadries  In  the  acts  organlzing 
the  Territory  and  authorizlng  the  admission  of  the  State  as  to  that,  part  of 
the  boundary.  which  is  a  line  diie  north  to  the  international  boundary  from  a 
point  in  mid-channel  of  the  Snake  River  opix)site  the  mouth  of  the  Clearwater 
River.  That  line  was  found  and  marked  l)y  the  survey  of  1873,  and  the 
purpose  of  the  contemplated  survey  is  to  ascertain,  mark,  and  i)ermanently  re- 
establish  that  line." 
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lu  View  tbereof  In  yoiir  letter  of  tue  12th  iiistnnt,  yoii  State  tliat  It  woi^d 
be  imi)08sible  to  make  the  survey  at  the  rate  flxed,  namely,  $110  i>er  mile,  und 
now  recommend: 

•*  *  ♦  *  that  the  Geological  Survey  be  authorized  fo  make  the  survey  of 
the  Idaho- Washington  t>oundary  liue  for  the  actual  cost,  which  may  be  in 
terms  of  compensiition  per  mlle  ns  provided  in  the  sundry  civil  not.  I  again 
l)ring  to  your  attention  the  fact  that  the  survey  has  men  fitted  botü  by  trainhig 
and  aotual  experieiice  In  boundary-llne  surveys,  with  the  iiec^essary  camp 
equipnient  and  instruments  niready  provided,  and  inasmuch  as  an  inspectlon  of 
tlie  survey  will  not  be  neces&irj'  if  the  survey  Is  niade  by  the  officers  of  the 
luterior  Department,  the  cost  of  the  survey  should  be  miich  lesa  tban  that  for 
which  any  contractor  could  perform  the  worlv  with  the  same  degree  of  accuracy 
and  thoroughness,  ndded  to  the  cost  of  insiiection." 

The  Provision  in  the  sundry  civil  bill  which  provides  for  this  survey  is  as 
follows : 

"  For  the  ascertainment,  survey,  marking.  and  permanent  establishment  of 
that  iwrtlon  of  tlie  boundary  line  between  the  State  of  Idalio  and  tbe  State  of 
Washington  froni  a  point  in  the  center  of  the  Snake  River  opposite  the  mouth 
of  the  Clearwater  River,  thence  due  north  to  the  international  boundary  line 
between  the  United  States  and  the  British  ix>ssesslons,  an  estimated  distance  of 
one  hundred  and  eightj'-flve  mlles,  inchiding  the  expense  of  an  exaniination  of 
the  survey  in  the  fleld,  the  rate  of  compensation  per  mile  to  the  surveyor  to  be 
fixed  by  the  SecTetary  of  the  Interior,  the  same  to  inchide  the  cost  of  the 
preparation  of  the  iilats  and  fleld  notes  of  the  survey  in  trlplicate,  twenty-flve 
thousand  dollars." 

It  will  be  Seen  that  the  Secretary  of  the  Interior  is  requlred  to  fix  the  rate 
of  compensation  i)er  mile  for  the  survey,  that  the  estimated  length  of  the  Hne 
to  he  surveyed  is  1S5  niiles,  and  that  the  amount  of  ai»propriation  is  $25,<X)0. 

The  department  notes  fully  the  advantages  to  the  Oovemment  of  having  the 
survey  made  by  Govenmient  olficers  and  limited  to  the  actual  cost  for  the 
making  of  the  survey,  which.  in  that  event.  would  save  the  expense  of  an  exami- 
nation  in  the  field,  that  would  be  necessaiy  were  the  contractotherwiseawarded. 

Under  all  the  circumstances.  I  therefore  authorize  that  the  survey  be  made 
by  the  (Jeological  Survey  at  the  actual  cost,  not  (o  exc(^e<l,  however,  $25,000  for 
the  completion  of  the  entire  survey,  which  Is  at  the  rate  of  .$i;ir>.13  per  mile. 
based  upon  the  estimated  length  of  the  line  to  be  surveyed. 
A'ery  respect fully, 

Frank  Pifrck.  Aitituf  iSecretartf. 


Dkpartmknt  of  tiik  Intkrior, 
TopooRAPHic  Brancii,  T'nitkd  Statks  Gkological  Survey, 

Washington,  June  27,  190S, 
Mr.  S.  S.  Gannett, 

Geographer,  United  fltaten  Qeologicat  Survey, 
Sir:  The  followlng  is  a  copy  of  an  item  in  tlie  sundry  civil  bill  regarding 
the  survey  of  the  boundary  line  between  the  States  of  Washington  and  Idaho: 
**  For  the  ascertainment,  survey,  marking,  and  i)ermanent  establishment  of 
that  portlon  of  the  boundary  line  between  the  State  of  Idaho  and  the  Stalte  of 
Washington  from  a  iioint  in  the  center  of  the  Snake  River  opposite  the  mouth 
of  the  Clearwater  River,  thence  due  north  to  the  international  boundary  line 
between  tlie  Tnited  States  and  the  British  jjossessions,  an  estimateil  distnnce  of 
one  hundred  and  eighty-flve  miles,  iucluding  the  expense  of  au  examiuation  o( 
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the  earrey  In  the  fleld,  the  rate  of  compensatlon  per  mlle  to  the  surveyor  to  be 
fixeil  bjr  the  Secretary  of  the  Interlor,  the  same  to  include  the  cost  of  the  preim- 
ntion  of  the  plats  and  fleld  notes  of  the  survey  In  tripllcate,  twenty-five  thou- 
sand  dollars.'* 

The  rlfrector  in  bis  letter  of  May  30,  which  was  appro\ed  by  the  Secretary. 
makhig  recommendations  regarding  the  survey  of  thls  llne,  stated  that  the  law 
abore  qooted  involved  the  followlng  provIaions : 

"L  The  ascertalnment  of  the  longltade  of  the  poInt  In -the  center  of  the 
Snake  River  opposite  the  nionth  of  the  Clearwater  River. 

"2.  The  aecurate  loeatlon  of  the  llne  Iwtween  the  State  of  Idaho  and 
the  State  of  Washington  from  thls  point  due  north  to  Its  Intei-sectlon  with 
the  international  boundary  llne  between  the  United  States  and  the  British 
possessions. 

**3.  The  mnrklng  on  the  surface  of  the  ground  by  proper  monuments  of  the 
bonndary  as  determlned. 

"4.  The  preparatlon  of  the  neeesaary  plats  and  fleld  notes." 

The  director  in  this  same  letter  niade  the  followlng  recommendations : 

•*♦  •  ♦  that  the  Geologlcal  Survey  be  authorized  to  conduct  thls  work 
ander  Instructions  simllar  to  those  under  whlch  the  survey  of  the  Idaho- 
Montana  boundary  llne  was  made,  as  approved  by  the  Secretary  of  the  Interior 
June  5,  1897.  (See  U.  S.  G.  S.  Bulletin  170,  pp.  11-15.)  Whatever  uiodificatlon 
of  such  Instructions  may  be  necessary  should  be  agreed  upon  by  the  Commis- 
slouer  of  the  General  Land  Offlee  and  the  Director  of  the  Geologlcal  Survey." 

The  Secretary  of  the  Interior  of  June  20  stated  as  follows : 

*•  Under  all  the  clrcumstances,  I  therefore  authorize  tluit  the  survey  be  made 
by  the  Geologlcal  Survey  at  the  actual  cost,  not  to  exceed,  however,  $25,000 
for  the  conipletlon  of  the  entire  survey,  which  Is  at  the  rate  of  $135.13  i)er  uiile, 
based  uiion  the  estimated  length  of  the  llne  to  be  sun^eyed." 

In  occordance  wlth  the  above,  you  are  directed  to  assume  Charge  of  thls  work 
immedlately. 

The  necessary  outflt  for  the  two  partles  Is  avallable — part  at  T^wlston,  Idaho, 
and  part  at  Echo,  Oreg. — which  you  should  assemble  at  the  most  convenient 
Point  for  use  In  thls  work. 

Mr.  G.  L.  Nelson,  asslstant  topographer,  will  also  be  assigned  to  this  survey. 
and  you  are  instructed  to  generally  supervise  bis  scientiflc  work  so  that  It  may 
all  be  done  In  a  uniform  manner. 

The  expenses  of  thls  survey  will  be  paid  directly  In  the  fleld  by  Mr.  Nelson, 
wbo  will  nct  as  special  disbursing  agent.  For  convenlence,  you  should  approve 
all  accounts  In  connection  wlth  thls  work. 

The  llne  should  be  monumented  wlth  special  Iron  posts,  set  at  each  l-mlle 
Interval ;  also  wlth  stone,  or  concrete  posts,  properly  marked,  at  Intervals  of  5 
miles,  If  practicable,  and  near  prominent  places,  such  as  river  crossinps.  rall- 
road»,  county  boundary  Ilnes,  etc. 

Temporary  assistants  should  be  selected,  as  far  as  practicable,  from  the  list 
of  applicants  on  flle  in  this  ofilce.  The  amount  of  salaries  to  be  i)aid  will  be 
left  to  your  discretion,  bearing  in  mind  that  the  pay  of  teamsters,  packers,  a«d 
Cooks  should  not  exceed  $60  i)er  mouth;  and  that  of  rodmen,  chalnmen,  and 
axmen  should  not  exceed  $50  per  month. 

The  flnal  preparatlon  of  the  report  to  the  Secretary  should  be  simllar  in 
form  to  United  States  Geologlcal  Survey  Bulletin  170,  as  referred  to  in  the 
director's  recommendation  of  May  30  to  the  Secretary. 

The  followlng  Is  a  copy  of  a  letter  of  June  26  from  Mr.  S.  V.  Proudflt,  Acting 
Pommissioner  of  the  General  Land  Office,  the  provislons  of  which  you  will 
observe  in  conjunction  wlth  the  survey  of  the  Washington- Idaho  boundary  llne 
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n8  closely  and  carefully  as  condltlons  will  permit,  in  accordance  witli  the 
direotor's  recommendation  of  May  30  to  the  Secretary : 

"  I  have  your  letter  of  the  23d  instant,  Informing  this  Office  that  the  honorable 
Acting  Secretary  on  June  20.  1908.  has  authorized  your  bureau  to  make  a  resur- 
vey  of  the  Idaho- Washington  boundary  line  which  was  provitled  for  nnder  th*» 
sundry  civil  bill  at  the  last  Session  of  Congress  (Public  No.  141),  and  you  re- 
quest  to  be  furnished  wlth  detailed  Instructions  regarding  the  method  to  l>e 
pursued  so  that  thp  work  may  be  performed  In  accordance  wlth  the  regulations 
and  in  a  manner  satlsfnctory  to  this  offlce. 

••  In  the  letter  of  authorizntion  to  you  by  the  department  dated  June  20. 
1908,  a  copy  of  whIch  you  inclose,  it  is  stated  that  sonie  doubt  havlng  arisen  as 
to  whether  the  repurvey  should  be  a  new  line  or  a  restoratlon  of  the  old 
boundary,  it  is  declded  to  have  the  old  boundary  line  retraced  and  reniarked. 
and  to  that  end  the  füll  amount  of  the  appropriation,  $25,000.  ean  be  used. 
which  is  at  the  rate  of  $135.13  per  mlle. 

"  In  compliance  wlth  your  request,  I  heg  to  recommend  that  the  resurvey  be 
made  as  follows,  in  order  to  carry  out  \he  method  pursued  by  this  olBce  In  the 
reestablishment  of  the  Wyoming-Nebraska  boundary  line  recently  contracted 
for  with  Edward  F.  Stahle,  United  States  surveyor: 

"  The  Idaho- Washington  boundary  line  was  run  by  Rollin  J.  Reeves  in  1873. 
who  deterniined  the  point  of  intersection  of  the  Suake  and  Clearwater  rivers 
as  the  initial  point  and  established  as  his  initial  nionunient  a  rock  72  by  S  b.v 
8  inches  on  line  32.22  chalns  due  north  thereof  which  is  doubtless  now  standlng. 

"  The  ascertalnment  of  the  true  point  of  Intersection  of  tue  Snake  and  Clear- 
water rivers,  as  it  existed  at  the  time  of  the  Reeves  survey,  does  not  seem 
to  be  called  for  speciflcally  by  the  terms  of  the  appropriation  and  if  redeter- 
mlned  and  found  to  vary  considerably  from  the  point  accepted  by  Reeves 
niight  distilrb  valld  existing  holdings. 

••  It  should  therefore  not  be  necessary  to  redetermlne  the  point  of  junction 
of  the  Said  rivers,  but  the  line  should  be  taken  up  at  the  initial  nionunient  and 
prolonged  thence  by  runniug  randoni  and  true  llnes  between  original  niile 
Corners  or  traces  thereof  establishlng  stralght  lines  between  them,  noting 
topograi>hy  and  intersections  of  publlc-land  lines  on  each  slde.  If  necessary  to 
locate  the  subdivision  llnes  closing  on  the  restoretl  boundary  line,  the  seotioii 
and  township  lines  should  be  retraced.  Should,  however.  the  closing  corners 
set  by  the  subdivldlng  dejnity  be  oflf  the  course  found  between  old  niilei>osts. 
the  evidences  should  not  be  de.stroyed,  but  the  closing  corner  should  be  placed 
at  its  proi>er  place  according  to  tlic  retracenient  both  as  to  distauce  along  the 
line  and  as  to  alinement  wlth  the  mlle  course. 

**  It  will  probably  not  l>e  necessjiry  to  retrace  over  a  mile  each  slde  to  find 
publlc-land  corners,  and  your  notes  and  dlagrams  need  only  show  the  dlstancc 
from  the  nearest  subdivision  corners,  but  should  show  the  course  and  distance 
to  everj'  original  closing  corner,  provlded  the  traces  exlst 

"As  the  line  runs  through  a  tinibored  distrlct,  It  Is  believed  that  no  great 
{•niount  of  retracement  for  closing  llnes  will  be  necessary. 

•'  If  the  old  closing  corners  are  found  on  the  line  as  restored,  the  closing  llnes 
need  not  be  retraced  to  demonstrate  the  accuracy  of  the  l(K.*atlon.  It  would  be 
well  In  this  event  to  reniove  the  original  post  or  stone  and  to  erect  the  Iron 
corners  over  the  closing  point,  plantlng  the  original  post  or  stone  alongslde  to 
show  that  the  original  and  restored  corners  are  practically  identical. 

"  I]i  the  resurvey  of  the  Nebraska-Wyoming  boundary  line.  mile  corners  were 
perpetuated  by  granite  monunients  of  cut  s*oue  i^  feet  long,  and  closing  corners 
by  3-inch  tubulär  iron  i)()sts  siirmoun'ed  witli  brass  caps.  No  half-mil«^  corners 
were  set  by  Reeves  nor  net*d  be  set  on  the  restored  line. 
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"Field  notes  and  diag^ams  should  be  in  trlplieate,  similar  to  the  copy  of  the 
Dotes  of  the  Reeve8*s  boundary  fumisbed  your  bureau  by  this  Office/' 

The  matter  of  tbe  exiiense  involved  in  tying  the  Land  Office  closlng  corners 
to  the  boundary  line  will  be  takenup  with  the  commissioner  and  you  will  bc 
loformed  as  soon  as  practicable. 

Ion  are  further  Instructed  to  make  auch  Joumeys  and  to  employ  such  assist- 
ants  as  may  be  necessary  to  execute  these  instructiona 

Any  property  which  it  may  be  necessary  to  purchase,  and  this  should  be 
limited  as  far  as  possible,  should  be  paid  for  out  of  Tnited  8tntes  Geological 
Snrrey  fnnds  from  the  approprlation  for  topographic  surveys. 

Reports  should  be  made  in  duplicate  and  one  copy  sent  to  Mr.  T.  G.  Gerdine 
at  Sacramento,  Cal.,  and  the  other  to  me  at  this  Office.  As  this  work  lies  in  the 
Pacific  diyision.  Mr.  Gerdine  Is,  of  course,  in  administrative  Charge,  and  I  am 
girlng  these  Instructions  direct,  aä  it  was  necessary  for  Mr.  Gerdine  to  leave  for 
California  before  deflnite  action  could  be  decided  upon. 
Very  respectfully, 

R  B.  Mars  HALL,  Chief  Qeographer, 
BOUNDARY  LINES. 

Territorial  and  State  lines  in  the  northwestern  portion  of  the 
United  States  have  undergone  many  changes.  Originally  this  area 
was  included  partly  in  Louisiana  and  partly  in  Oregon,  the  dividing 
line  being  the  crest  of  the  Rocky  Mountains. 

Oregon  Territory  was  organized  August  14,  1848.  It  extended 
from  the  Pacific  Ocean  to  the  crest  of  the  Rocky  Mountains^and  from 
the  forty-second  parallel  to  the  Canadian  line.  Its  area  at  that  time 
included  the  present  States  of  Oregon,  Washington,  and  Idaho,  and 
portions  of  Wyoming  and  Montana.  The  Territory  of  Nebraska, 
formed  from  a  portion  of  the  Louisiana  purchase,  was  organized 
May  30,  1854.  Its  original  area  extended  from  the  Territory  of 
Minnesota  and  the  State  of  Iowa  on  the  east  to  the  Continental  water- 
shed  on  the  west,  and  from  the  fortieth  pai*allel  on  the  south  to  the 
Canadian  line  on  the  north.  It  included  the  existing  State  of  Ne- 
braska and  portions  of  Colorado,  Wyoming,  Montana,  North  Dakota, 
and  South  Dakota.  The  Territory  of  Dakota  was  formed  March  2, 
1861,  from  a  part  of  the  Territory  of  Nebraska  and  the  portion  of  the 
Territory  of  Minnesota  not  included  in  the  State  of  Minnesota  when 
that  State  was  admitted.  On  March  3,  1863,  the  Territory  of  Idaho 
was  formed  of  portions  of  Nebraska,  Dakota,  and  Washington  Ter- 
ritories,  the  latter  having  been  organized  March  2,  1853,  from  a  por- 
tion of  the  Territory  of  Oregon.  Originally  Idaho  contained  about 
324,875  Square  miles,  but  in  1804  it  was  reduced  140,080  Square  miles 
by  the  formation  of  the  Territory  of  Montana,  which  was  taken 
entirely  from  Idaho,  and  in  1808  it  was  further  reduced  by  the  forma- 
tion of  the  Territory  of  Wyoming,  almost  the  whole  of  which  (93,995 
Square  miles)  was  taken  from  Idaho.  Idaho  to-day  contains  about 
B4,800  Square  miles. 
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The  present  boundaries  of  Washington  are  as  follows:  Beginning 
on  the  coast  at  the  mouth  of  Columbia  River;  foUowing  up  the  main 
Channel  of  Columbia  Eiver  to  its  point  of  intersection  witli  the  forty- 
sixth  parallel  of  latitude;  thence  east  on  the  forty-sixth  parallel  to 
Snake  River;  thence  down  the  main  Channel  of  Snake  River  to  the 
mouth  of  Clearwater  River;  thence  north  on  the  meridian  which 
passes  througli  the  mouth  of  the  Clearwater  to  the  boundary  line 
between  the  United  States  and  the  British  possessions;  thence  vfest 
with  that  boundary  line  to  the  Pacific.  The  present  boundaries  of 
Idaho  are  described  thus :  Beginning  at  the  intersection  of  the  thirty- 
ninth  meridian  with  the  boundary  line  between  the  United  States  and 
the  British  pos.-;esHions,  it  follows  said  meridian  south  until  it  reaches 
the  summit  of  the  Bitterroot  Mountains;  thence  southeastward  along 
the  crest  of  the  Bitterroot  Range  and  the  Continental  Divide  until 
it  interesects  the  meridian  of  34°  of  longitude ;  thence  south  ward  on 
this  meridian  to  the  forty-second  parallel  of  latitude;  thence  west 
on  this  parallel  of  latitude  to  its  iiitei-section  with  a  meridian  drawn 
through  the  mouth  of  Owyhee  River;  north  on  this  meridian  to  the 
mouth  of  Owvhee  River;  thence  down  the  mid-channel  of  Snake 
River  to  the  mouth  of  the  Clearwater;  and  thence  north  on  the 
meridian  which  passes  through  the  mouth  of  the  Clearwater  to  the 
boundary  line  between  the  United  States  and  the  British  possessions, 
and  east  on  said  boimdary  line  to  the  place  of  beginning. 

The  boundary  under  discussion  is  the  common  one  mentioned  above. 

In  the  I^nited  States  State  boundary  lines  may  be  grouped  in  two 
general  classes : 

First.  Those  that  are  defined  bv  some  natural  physical  feature, 
such  as  an  ocean  or  a  lake  shore,  the  Channel  or  bank  of  a  stream,  the 
summit  of  a  ränge  of  mountaiiis,  or  a  watershed. 

Second.  Those  that  are  defined  by  imaginary  lines  which  niust  be 
traced  on  the  earth's  surface  by  astronomic  or  mathematical  proc- 
esses.  Such  a  line  may  be  a  meridian  of  longitude,  a  parallel  of 
latitude,  a  line  between  two  point s  (such  as  a  portion  of  the  western 
boundary  of  Nevada,  wiiich  is  from  the  intersection  of  the  one  hun- 
dred and  twentieth  meridian  and  the  thirty-ninth  degree  of  latitude 
to  a  point  on  Colorado  River  where  it  intersects  the  thirty-fifth 
degree  of  latitude),  a  line  defined  by  azimuth  and  distance  or  a  num- 
ber  of  such  lines  consecutively  joined  (such  as  the  boundary  line  be- 
tween Maine  and  New  Hampshire),  a  line  determined  by  a  given 
direction  from  a  certain  point  terminating  at  its  intersection  with 
some  other  line  (such  as  a  portion  of  the  western  boundary  of  Idaho, 
under  consideration,  which  runs  from  a  point  in  the  Channel  of 
Snake  River  opposite  the  mouth  of  the  Clearwater  due  north  to  the 
thirty-ninth  parallel  of  latitude),  or  a  tangent  or  are  of  a  circle  (such 
as  the  western  and  northern  boundaries  of  Delaware). 
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Generally  speaking,  boundary  lines  defined  by  natural  features 
need  no  monuments  to  indicate  their  location,  but  those  that  are 
determined  by  imaginary  lines  must  be  peipetuated  by  marks  of 
some  kind  after  their  positions  have  been  determined. 

The  boundary  line  between  Idaho  and  Washington  is  made  up  of 
two  sections,  falling  into  the  two  claases  mentioned.  The  first  sec- 
tions  foUows  the  Channel  of  Snake  River,  and  accordingly  requires 
no  further  marking.  The  second  section,  along  the  meridian  pass- 
in^  through  the  junction  of  Snake  and  Clearwater  rivers,  is  the  one 
linder  discussion. 

•  ORIGINAL  SURVEY. 

The  boundary  line  between  Idaho  and  Washington  was  originally 
siinreyed  in  1873  by  Rollin  J.  Reeves,  under  contract  with  the  Com- 
missioner  of  the  General  Land  OiRce,  dated  June  6,  1873.  The  fol- 
lowing  extract  from  his  notes  describes  his  method  of  determining 
the  initial  point: 

Through  infonuation  Rniiied  from  Capts.  Stiimp.  Coe,  nnd  Slater,  all  offlcers 
of  the  Oregon  Steam  Navigation  Co.  (the  last  named  belng  present  regiRter  of 
the  land  office  at  Tiewiston),  and  old  Citizens  nnd  rlvernien  at  Ijewiaton,  and 
es|>efially  throngh  the  assintance  of  Mr.  Silcott,  the  owner  and  conductor  of 
the  ferryboats  across  both  rivers,  I  was  able,  after  much  Investigation  and 
oonsiderable  embarrassment,  to  determlne  the  point  "  in  the  middle  Channel  of 
Snake  River,  opposlte  the  month  of  Clearwater,  as  it  existed  March  3,  1803." 
Thi.s  was  an  indefinite  point  to  ascertain,  a  Position  admittlng  of  variowa 
Interpretations  and  the  selection  of  which  gave  me  the  greatest  sollcitude  and 
anxlety. 

Mr.  Silcott  aided  me  in  mnking  sonndings  to  detennine  the  Channels  of  these 
rivers  and  in  the  placing  of  buoys. 

Flve  different  buoys  of  varied  construction  and  welght  were  snccesslvely 
floated  at  or  near  the  initial  ix)lnt.  The  terrible  force  of  the  water,  Its  depth 
and  smooth  bottom.  carried  ench  of  these  bnoys  away  before  I  could  make  an 
Observation  with  instniment  on  either.  I  also  floated  a  buoy  (a  keg)  by  i>aylng 
oot  rojÄ»  from  a  stake  driven  at  the  point  of  the  iieninaula,  but  the  weight  of  the 
rope,  which  was  several  hundred  feet  long,  drngged  the  keg  under.  After  trj-Ing 
for  a  week,  with  all  the  assistants  and  all  the  api»liances  we  could  secure  or 
invent  we  were  constrained  to  adopt  an  approximnte  location.  I  belleve  its 
l^»ojitlon  to  be  so  nearly  exact  that  It  is  correct  for  all  practical  purposes;  and 
at  any  rate  will  not  vary  farther  from  the  true  position  than  its  location  by 
20  engineers.  acting  indeiiendently  of  one  another,  and  with  the  same  data  and 
opportun ity,  would  all  vary  from  one  another. 

Gen.  Shanks,  of  Indiana ;  Gov.  Bennett,  of  Idaho ;  and  Gen.  Milroy.  Superin- 
tendent of  Indian  affairs  for  Washington  Territory,  happening  to  be  in  I^ewis- 
ton,  I  indicated  the  point  selected  after  giving  them  its  legal  deflnitlon.  They 
consldered  the  location,  as  I  hnd  determined  it,  correct,  although  admitting  the 
F^ssibllity  of  a  different  construction  by  others, 

Assamlng  a  point  A  on  the  southern  shore  of  Snake  River,  In  a  line  as  nearly 
(lue  sonth  from  the  initial  iK)int  as  could  be  determined  by  sighting  with  solar 
'•«»mimss  to  the  Imaginary  buoy  at  the  initial  i)oInt  II,  I  caus<Hl  a  stake  to  be 
driven  at  B  ou  the  north  bauk  of  the  river,  and  in  a  line  due  north  from  A.    I 


12       BETRACEMENT  OF  BOUNDARY  LINE,  IDAHO  AND  WASHINGTON. 

now  cro88  over  to  B,  nieasure  a  base  of  0  cbains  due  east  over  the  low  flat  sar- 
face  to  D.  At  D  tbe  line  AD  makes  witb  tbe  base  BD  an  angle  of  71"*  54'. 
Tberefore,  slnce  BDA=71*  54'.  BAD=18*  6'.  Now.  tbe  sine  of  18*  6'  :  sine 
71°  54' : :  6  cbains :  AB ;  or  .310G764 :  .9505157 : :  6  cbains :  AB.  Tberefore  AB= 
18.36>  cbains. 

Tbe  distauce  AH  Is  equal  (as  nearly  as  can  be  estimated)  to  one-tbird  of 
AB  or  to  6.12  cbains.  Tberefore  HB=18.36  cbains— 0.12  cbftlns,  or  12.24 
cbains,  wbicb  we  nccordingly  nccept  and  adopt.  I  now  cause  a  tmall  stake  to 
be  drlven  at  G,  wbicb  is  tbe  **nearest  permanent  spot  on  a  llne  due  north*' 
of  tbe  initial  ix)int  (H),  and  wbere  is  to  be  built  tbe  permunoit  Initial 
monument 

From  B,  I  now  measure  carefully  tbe  distance  BC.  Retuming  to  D,  I  meamire 
tbe  angle  BDC  nnd  find  it  equal  to  73°  22'.     Tberefore  BCD=16'  38'. 

Now  tbe  sine  of  16"  38:  sine  73"  22' : :  6  cbains  BC.  wbicb  gives  BC=20 
cbains.  Tbus,  we  bave  Hr=HB-f  BO=12.24  cbains-|- 20.08  cbains==32.32 cbains, 
wbicb  is  tbe  distance  of  tbe  initial  monument  at  C  from  tbe  initial  point  at  H. 

INITIAL  MONUMKNT. 

r  August  7.  1H73.] 

Tbe  initial  monument,  wbicb  Stands  on  tbe  "nearest  permanent  spot  on  a 
direct  line  nortb."  aud  at  32.32  cbains  distant  from  tbe  Initial  iK>int.  is  located 
in  a  conspicuous,  accessible.  and  durable  iK)sition.  It  is  just  at  tbe  foort  of 
tbe  very  bigb  bluff  Inirderlug  Suake  and  (^learwater  rivers  on  tbe  nortb,  is  only 
a  few  feet  nortb  of  tbe  main-traveled  wagon  road  from  Lewiston  to  Walla 
Walla,  is  abm-e  bigb-water  mark.  ;!iul  yet  as  close  to  tbe  river  as  could  bo 
safely  cbosen.  (See  PI.  I,  .4.)  It  is  al)out  balf  a  iiiile  west  of  Lewiston,  and 
a  little  over  three-quarters  of  a  uille  west  of  the  guide  nu'ridlaii,  rini  in  Idnbo, 
parallel  to  tbls  honndary.  and  bt'glnning  near  L(»wlston.  The  nionnnient  was 
constructed  in  tbe  followlng  inanner,  viz:  First,  dug  a  pit  at  least  2  feet  deep 
by  2  feet  S(|n:in',  in  the  bottom  of  which  dt'p<>ä^itfM  nunierous  i)i(H*<»s  of  charenal 
and  cbarreil  wood.  In  the  pIt  tben  planted  a  shaft  of  Imsaltlc  stone,  in  dini'Mi- 
sions  more  than  0  feet  long  hy  8  Inohes  wide  and  S  inchcs  thick,  smoothly  and 
evenly  dressed  and  engrave*!  in  cbaracters  cnt  plainly  and  deeply  into  tlie  stone 
near  its  top,  as  follows,  vIz: 

On  tlie  slde  of  tbe  shaft  facing  north,  the  Insoription  **  1873." 
On  the  slde  of  tlie  sliaft  facing  south,  tlie  lns<riiFtion  *'  Lat.  4t>°  25'  51".90." 
On  the  slde  of  the  shaft  facing  east,  the  Inskription  "  I.  T." 
On  the  slde  of  the  shaft  facing  west,  the  ins<'riptlon  **  W.  T." 
After  placing  the  iK)st  with  its  sid(»s  to  the  cardinal  points,  in  the  foregoing 
manner,  earth  and  stone  were  tirnily  parked  and  iKMinded  abont  the  foot  of  the 
shaft.    Next  dug  four  pits,  each  3  feet  deep  and  3  f(»et  Square,  each  10  ft»et  dis- 
tant from  the  foot  of  the  shaft.     One  was  dug  due  north,  another  due  south. 
another  due  east.  and  another  due  west  of  the  stone  shaft.     Hnllt  abont  tbe 
shaft  a  conical  inound  of  earth  and  stone.  the  latter  being  carefully  fltted  and 
firnily  packed  together,  and  the  earth  pressed  and  sifted  into  all  the  interstlees, 
making  the  niound  firm  and  solid.     It  was  l)nilt  over  7  feet  in  <lianieter  at  tbe 
base,  3  feet  bigb,  tai)erlng  uniformly  to  the  shaft,  leaving  tlu»  l.ittcT  to  project 
a  llttle  over  a  foot  above  th(»  top  of  the  mound.     The  ston(»s  use<l  in  building 
tbe  niound  were  of  various  sizes,  sniall  and  large,  heavy  round  liowhlers,  found 
in  great  abundance  along  tbe  rIver  shore. 

Tbe  Initial  monument  is  witnessed  in  the  followlng  manner.  viz : 
1.  The  Sharp  ai>ex  of  tbe  highest  i)eak  on  the  west  bears   (from  tbe  initial 
sbatt)  N.  63**  7'  W.,  estimated  distance  3i  mileß. 
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2.  The  next  lower  rocky  peak  l>eiirH  N.  ßO°  47'  W.,  eHtimated  diRtance  Ui 
miles. 

.1  A  lone  pine  tree  near  baiik  of  Huake  River,  and  at  the  inouth  of  a  giilcb, 
bears  N.  88"*  21'  W.,  estimated  dUtance  2i  milea. 

4.  Bush  on  point  of  bluff  bears  S.  89"  52'  W.,  estimated  distanee  4^  miles. 

').  The  larger  one  of  two  trees  situated  aeross  b^id  of  river  near  Its  banks 
bearo  S.  83**  25'  W.,  estimated  distanee  3i  miles. 

6.  The  fat-e  of  a  bold  bluff  aeross  Snake  River,  opposite  tbe  lower  ferry, 
bears  S.  69*"  58'  W.,  estimated  distanee  4i  mlles. 

7.  The  face  of  a  small  but  prominent  bluff,  looklng  soutberly  aeross  Snake 
River,  bears  8.  14**  33'  W.,  estimated  distanee  3|  mlles. 

8.  The  point  wbere  the  bar  cnts  tbe  face  of  bluff  op[)oslte  the  last  meutioned 
bluff  bears  8.  V  öO'  W.,  estimated  distanee  3i  miles. 

9.  The  highest  iiolnt  of  land,  looking  soutberly,  bears  8.  7°  30'  E.,  estimated 
distanee  5  miles. 

10.  Easterly  ferry-wlre  supi>ort  on  Snake  River  t>ears  8.  lö"  E.,  estimated 
distanee  7|  mlles. 

11.  Westerly  flagstafif  standing  in  Lewiston,  estimated  distanee  three-fourths 
of  a  mile,  bears  8.  35°  59'  E. 

12.  Cupola  of  schoolhouse  in  I^ewiston  bears  8.  44°  56'  E.,  1|  mlles  distant. 

13.  The  lone  plne  tree  on  sand  bar  on  north  shore  of  Clearwater  River  bears 
8.  48"  3'  E.,  tbree-elghths  mile  distant. 

14.  The  northerly  ferry  post  on  Clearwater  River  bears  8.  65*  42'  E.,  one- 
balf  mile  distant 

15.  The  nearest  and  lowest  point  of  bluff  seeu  over  the  lower  bluff  at  Clear- 
water Ferry  bears  S.  67°  18'  E.,  estimated  distanee  5  miles. 

16.  The  anchor  for  ferry  wlre  bears  8.  71°  30'  B.,  estimated  distanee  one-half 
mile. 

17.  The  top  of  a  rock  lylng  near  foot  of  bluff,  sloping  to  the  road,  bears  S. 
S9'  1'  E.,  distanee  18  ehains. 

18.  The  highest  point  of  bluff  looking  northeast  bears  N.  47°  35'  E.,  distanee 
10  chaina 

19.  The  face  of  a  rock  lylng  on  the  easterly  slde  of  a  gulch  bears  N.  5°  42'  E., 
7  chalns  distanee. 

Mr.  8eth  G.  81ater,  the  reglster  of  the  United  States  land  offlce  at  I^wlston, 
in  mentloning  this  monument,  wrote:  "  It  Is  a  far  better  Job  than  I  thought 
wiild  have  been  accompllshed.  The  work  Is  well  done  and  the  monument  all 
that  could  be  wished  for." 

Even  at  that  time  the  rieh  mesa  (Paloiise)  country  just  north  of 
Lewiston  had  begun  to  attract  settlers,  and  Mr.  Reeves  speaks  of 
scattered  fenced-in  holdings  where  grain  and  vegetables  grew  abnn- 
dantly.  Cattle  owned  by  the  whites  and  bands  of  horses  belonging  to 
the  Indians  found  an  excellent  ränge  on  this  plateau. 
,  Then,  passing  through  the  timbered  country  farther  north,  Mr. 
Reeves  says  of  milepost  121 : 

This  post  Stands  In  a  beautlful  natural  plne  park,  large  open  tlml>er,  wlth 
zones-of  plne,  fir,  and  hemlock  thlckets. 

On  retracing  the  line,  the  bottom  of  this  post  was  found  in  the 
Center  of  a  street  of  Newport,  a  flourishing  town  with  two  railroads. 

Mr.  Reeves  made  a  raft  of  logs  to  cross  Clark  Fork  at  this  point 
•^nd  at  the  south  end  of  Rat  Island  blazed  and  marked  a  cottonwood 


14       RETRACEMENT  OF  BOUNDARY  LINE,  IDAHO  AND  WASHINGTON. 

tree  as  a  witness  post  to  milepost  122.  ThLs  tree  was  found  with  the 
blaze  coinpletely  overgrown  and  with  no  sign  of  a  scar  on  the  bark. 
The  ilhistration  (PI.  II,  B)  shows  the  depth  to  which  the  tree  had 
to  be  cut  to  expose  the  old  inscription,  which  was  then  perfectly  clear. 

From  this  point  northward  it  was  a  race  between  the  party  and  the 
ai)proaching  winter,  the  increasing  difficulty  of  advancing,  due  to 
rugged  topography,  thiekets,  and  snow,  finally  compelling  them  to 
turn  back  when  but  a  little  more  than  a  mile  from  the  international 
boundary. 

The  following  extracts  are  taken  from  Mr.  Reeves's  notes: 

Mile  172.  MountahiouB  country  of  the  rouf^hest  character,  timber  nearly  coni- 
pletely  bunu^  and  fallen;  the  trees  that  remaln  standinfr  are  nearly  all  dead 
from  the  efTects  of  Are.  Many  large  loose  bowlders  lle  scattered  over  the  fiur- 
faee.  Soll  burned  to  ashes.  Oreat  quantitien  of  fallen  timber  over  tbe  entire 
mile.    The  work  is  of  the  most  discouraging  chnrnctcr  Imaginable. 

Mile  173.  Land  rises  conatantly  but  very  gradually  toward  the  north.  Tbi:^ 
mile  has  followed  iilong  the  foothllls  of  a  ränge  whose  sunimit  is  considerably 
west  of  the  llne,  the  fcothills  all  aloping  toward  the  east.  Most  of  the  timber 
has  been  biirned  and  fallen,  which,  with  large  bowlders  and  plenty  of  rock, 
niakes  our  progress  discouragingly  slow.  On  the  last  half  mile  there  is  a 
heavy  growth  of  small  alders.  This  mile  has  caused  the  greatest  labor  of  any 
slnce  leavlng  I^wiston.  It  snowed  aboiit  2  inches  last  night  and  there  was  a 
c'ontinnation  of  the  storm  du  ring  the  day.  The  ground,  brush,  and  trees  have 
been  covered  with  snow,  making  all  hands  cold,  wet,  and  wretehed  during  the 
entire  day. 

Mile  174.  The  weather  has  been  cold  and  clear  all  day,  the  ground  covered 
with  snow  aeveral  inches  thlck. 

Mile  175.  The  line  now  (27.50  chains  from  milepost  174)  follows  a  steep. 
brusby  hillside  which  slopes  toward  the  east  at  an  angle  of  about  45" ;  besidos 
the  brush  the  siirface  is  covered  with  loose  basaltic  r<K*k  which,  being  covered 
with  snow,  renders  our  progress  slow  and  almost  perilous. 

Numerous  logs,  stumps,  and  large  bowlders  are  crossed  every  few  chains; 
these,  together  with  the  abruptness  of  the  grade,  loose  stones.  thick  under- 
brush,  snow,  cold.  and  general  exhaustion,  have  rendered  the  establishment  of 
this  mile  one  of  the  most  difflcult,  tedious,  and  painful  of  the  entire  boundary. 

Mile  17«.  October  25,  1873.  There  is  from  4  to  6  inches  of  snow  on  the 
ground  and  every  pro8pe<*t  of  niore  falling  before  night.  ♦  ♦  ♦  We  are  now 
awending  a  high,  steep  mountain  covered  with  small  timber,  dense  underbrush. 
but  much  less  down  timber.  Granite  outcroppings,  in  area  of  1  to  5  acres.  are 
seen  on  the  south  side  of  the  mountain.  The  ground  Is  covered  with  snow  al>oiit 
4  inches  deep.    E^-erything  has  the  apiiearance  of  mid winter. 

Mile  176^.  Having  run  out  the  flrst  half  mile  from  the  one  hundred  and 
seventy-sixth  milepost,  it  being  almost  dark  and  nearly  2  mlles  to  camp,  over 
a  road  of  the  very  roughest  character,  and  fearing  that  we  would  not  be  able 
to  retum  to  this  point  again  this  season,  we  here  set  milepost  176^.  ♦  ♦  * 
This  entire  half  mile  has  been  ascending  the  south  side  of  a  mountain,  and  the 
post  Stands  about  half  a  mile  below  (south  of)  the  apparent  summlt.  The 
timber  is  scattering  and  of  stinted  growth,  l)eing  mostly  black  pine,  flr,  and 
leome  alder.    3oll  very  shallow  and  rocky,  fourth  rate- 
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Here  ended  the  possibility  of  proceedlng  n|Min  tbe  line  diiriiig  this  seasoii. 
List  nlpht  the  cook  niade  brend  of  tbe  eiitlre  quantity  of  floiir  reinaining.  ali 
otlier  provisions  hnving  becn  exhnu8ted.  ThiB  nionibig  tbe  bread  waH  ratioiied 
uiit  to  tbe  nieii,  eacb  one  recelviug  flve  or  six  sniall  loaves  witb  tbe  Information 
that  DO  otber  coiild  be  fiirnlsbed  untll  tbey  retumed  to  tbe  camp  wbere  tbe 
provisions  were  deiK>8lted  and  tbe  pack  animals  were  left.  Tbis  bitter  camp 
w.is  iiear  tbe  summit  of  a  mountain  between  tbe  one  bnndred  and  «ixtletb  and 
one  hnndred  and  sixty-first  mileH  and  about  balf  a  niile  eant  of  tlie  line,  wbere 
w;i8  found  tbe  last  vestige  of  gras»  on  tbe  entire  ronte.  All  liandH  now  pro- 
ceeded  to  cut  down  trees  and  otberwise  clear  tbe  view,  tbns  enabllng  Mr.  Den- 
niütm  to  make  final  observations  for  latitnde.  Ile  and  several  asslstants  were 
ensniged  durhig  tlie  entire  nigbt  in  endeavorinj?  to  se<nire  observations.  Tb«? 
result,  bowever,  was  not  satlsfactory.  It  was  too  cloudy  and  cold,  tbe  tber- 
nionieter  indicating  10°  V. 

In  the  moming  we  conuuenced  retracbig  onr  line  to  tbe  main  supply  camp 
abfive  nientioned.  A  portion  of  tbe  Instruments,  tools,  and  extra  luggage  were 
(•aehed  at  thls  camp  (176^  miles).  After  three  days  of  unremitting  toll  we 
arrived  at  tbe  main  camp,  onr  provisions  couipletely  exbauste<],  and  our  strengtb 
ntflrly  so.  By  this  time  we  were  tborougbly  convinced  that  to  have  renialned 
'>nly  a  day  or  two  longer  in  endeavoring  to  push  tbe  work  to  its  conipletion 
woiild  have  he&i  fatal.  During  tbe  last  day  that  we  worked  in  estabüsbing 
the  line,  two  members  of  tbe  party  went  abead  3  to  4  miles,  prosi)ecting  for  the 
inteniational  boundary  line  (latitnde  49°). 

Trees  were  found  blazed  and  two  cut  s^quare  off  as  if  for  observations.  These 
were  about  2i  miles  from  (north  of)  tbe  last  camp.  Froni  tbe  main  supply 
camp  we  were  employed  10  days  In  retracing  our  line  to  tbe  flrst  white  settlo- 
'uent  ;it  Spokane  Bridge  (90-mile  alr  line),  whicb  we  bad  left  on  tbe  2d  day  of 
''''<*p»tember.  Remaining  here  two  days  restlng  and  getting  fresh  supplies  of 
ITovIsions,  we  started  on  our  retum  to  Lewlston,  wbere  we  arrived  after  one 
week*s  travel,  acd  wbere  the  party  was  disbanded. 

With  a  knowledge  of  the  country  traversed,  as  it  is  to-day,  one  can 
but  marvel  at  the  persistance  and  hardihood  of  that  party  of  men 
who  did  not  falter  until  actual  h^ck  of  food  conipelled  retreat.  At 
their  northemmost  point  they  were  nearly  00  miles  froni  Spokane 
Bridge,  the  nearest  white  settlement — 90  miles  of  mountains,  wind- 
fall forests,  and  thickets,  of  zero  weather,  and  snow. 

In  the  retracement  few  of  these  difficiilties  were  encoimtered. 
•^teamers  on  Priest  Lake  landed  suppües  only  20  miles  from  the 
international  boundary.  The  northernmost  end  of  the  line,  the  most 
<iifficidt,  was  retraced  during  August  and  September,  the  best  time 
of  the  year. 

DESCRIPTION  OF  OPERATIONS. 

The  retracement  of  the  Idaho-Washington  boundary  line  was 
^ommenced  July  11,  1908,  from  the  initial  monument  near  Lewiston, 
Idaho,  and  eontinued  northward.  The  work  was  begun  by  S.  S.  Gan- 
i^ett,  geographer,  using  a  Young  solar  transit  No.  04,  and  C.  L. 
Nelson,  assistant  topographer,  using  a  Young  solar  transit  No.  66, 
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METHODS. 

Aft^r  a  careful  lest  of  the  stadia  interval  of  the  instruments,  the 
stadia  method  was  used,  as  the  country  was  in  general  either  rolling 
or  mountainous. 

Rod  levels  were  used  on  the  rods.  Two  turns  were  taken  for  each 
sei  up,  so  that  the  results  are  really  the  average  of  a  twice-run  line. 
The  average  discrepancy  between  the  two  stadia  lines  was  6  feet  to 
the  mile.  As  the  country  was  rough,  this  result  was  considered 
superior  to  the  probable  result  from  chaining. 

Miles  1  to  3  were  run  by  Mr.  Gannett  and  Mr.  Nelson  in  oonjunc- 
tion.  Afterwards  two  camps  were  formed.  Mr.  Gannett  ran  miles 
16  to  50  and  81  to  117;  Mr.  Nelson  ran  miles  3  to  16,  50  to  81,  and 
117  to  121.  The  line  was  run  as  a  random  line,  sometimes  in  a 
northerly  direction  and  sometimes  in  a  southerly  direction. 

To  avoid  confusion,  the  lines  are  given  in  the  final  notes  to  read 
consecutively  and  on  the  true  line.  To  prevent  chance  of  error  in 
alignment,  the  line  was  run  on  fore  and  back  sights  between  oomers 
and  solar  observations  made  there. 

TOPOGBAPHY. 

After  climbing  the  bluff  north  of  Snake  River,  the  line  runs 
northward  over  a  rolling  plateau,  called  locally  the  Palouse  coun- 
try. Wheat  is  the  principal  crop,  but  the  soil  is  fertile  and  the 
small  orchards  around  farnihouses  prove  that  it  could  easily  be 
made  an  excellent  fruit  country.  The  general  impression  of  pros- 
perity  is  such  as  one  might  expect  to  find  in  a  fertile  Mississippi 
Valley  section.  The  physical  characteristics  of  this  district  are 
shown  in  PL  III,  A^  which  represents  a  typical  view  in  the  Palouse 
country. 

The  line  passes  near  Moscow,  where  the  University  of  Idaho  is 
located,  then  continues  northward  through  rieh  agricultural  coun- 
try, passing  over  hills  on  either  side  of  Farmington,  the  first  rough, 
untilled  country  on  the  plateau. 

Continuing  north  the  State  line  fornis  the  western  boundary  of 
the  Coeur  d'Alene  Indian  Reservation.  The  Indians  live  much  like 
white  settlers,  with  substantial  frame  ranch  houses  and  barns,  and 
buggies  to  take  them  to  town.  Here  and  there  a  wikiup  would  appear 
in  a  dooryard,  but  whether  set  up  simply  as  a  relic  of  the  past  or  as 
an  ac  Mal  refuge  when  proper  civilization  becomes  too  onerous  the 
writer  has  no  knowledge. 

Toward  the  north  end  of  the  rCvServation  scattering  pine  and  fir 
timber  begin  to  appear,  while  at  the  northern  boundary,  near  the 
State  line,  a  sawmill  is  at  work  in  the  center  of  a  verv  good  stand. 
Leaving  the  reservation  the  line  crosses  Mica  Mountain,  through 
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timber  and  brush,  and  descends  the  north  side  into  Spokane  Valley. 
(See  PI.  III,  B.)  Irrigation  is  being  introduced  into  this  Valley, 
and  the  orchards  are  responding  in  a  very  encouraging  manncr. 

The  liiie  again  strikes  into  the  hills  north  of  the  Valley,  on  which 
the  timber  increases  as  Spirit  Lake  is  approached.  (See  PL  I,  B.) 
The  line  west  of  this  lake  passes  through  virgin  forest,  into  which 
a  large  sawmill  at  Spirit  Lake  has  just  begun  to  cut.  Pack  animals 
were  found  necessary  through  the  mountains  here,  and  the  serious 
work  of  the  axman  began.  Practically  continuous  chopping  was 
necessary  from  this  place  northward.     (See  PL  II,  A.) 

In  Blanchard  Creek  Valley  small  settlers'  Clearings  begin  to  ap- 
pear.   Two  small  sawmills  fiU  the  local  demand  for  timber. 

As  Newport  is  approached  the  hills  disappear  and  a  heavily  tim  • 
bered  plateau,  with  hardly  any  relief,  extends  northward  to  the 
town.  An  extensive  experiment  is  being  undertaken  at  the  northern 
edge  of  this  plateau  overlooking  the  town.  The  forest  is  being 
c'leared,  the  stumps  uprooted,  and  fruit  trees  planted.  The  trees 
have  not  yet  come  into  bearing  but  are  growing  well.  The  small 
patches  of  potatoes,  strawberries,  etc.,  in  this  Clearing  have  produced 
><)  well  that  it  seems  certain  that  the  entire  plateau  will  eventually 
l>e  cleared  for  agriculture. 

Xewport  was  reached  on  October  9,  1908.  Extensive  rains  and 
more  recent  snow  flurries  suggested  that  it  would  be  wise  to  postpone 
the  field  work  until  the  following  spring.  The  parties  accordingly 
<li?^banded  here.  The  camp  outfits  were  stored,  the  stock  was  turned 
over  to  a  rancher  for  the  winter,  and  Mr.  Gannett  and  Mr.  Nelson  re- 
üimed  to  Washington. 

On  May  1, 1909,  Mr.  Nelson,  with  S.  G.  Lunde,  arrived  at  Newport, 
organized  a  party,  and  resumed  work.  Bayard  Knock  organized  a 
party  of  three  men  to  map  the  country  traversed  the  preceding 
^ason  by  the  retracement  parties.  Mr.  Knock's  party  turned  south, 
^hile  the  other  party  continued  northward  on  the  retracement. 

The  line  on  leaving  Newport  crosses  Clark  Fork,  striking  Kellys 
Island  and  Rat  Island.  The  Valley  north  of  the  river  is  narrow. 
After  passing  this  strip  and  surmounting  the  river  bluff,  the  line 
traverses  a  plateau,  evidently  on  the  same  level  and  apparently  of 
the  same  fqrmation  as  that  south  of  Newport.  Settlers  with  small 
Clearings  near  the  shores  of  two  beautiful  lakes  are  the  last  for  some 
10  miles  in  traveling  northward.  The  country  here  becomes  a  wilder- 
ness  which,  with  the  exception  of  a  few  meadows  farther  north,  re- 
inains  unbroken  to  the  international  boundary. 

The  north  end  of  the  line  is  the  highest  and  the  most  difficult  of 
access,  and  it  was  decided  to  retrace  this  portion  during  the  best  part 
of  the  season.    Accordingly,  after  reaching  milepost  127,  the  party 
1006ÖO'— BulL  406—11 2 
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returned  to  Clark  Fork  and  moved  the  wagon  camp  to  Coolin,  via 
Priest  River.  The  wagon  and  heavier  camp  equipment  were  left 
Ihere.  Pack  outfits  and  animals  were  put  aboard  a  bärge  and  steamer, 
taken  toward  the  upper  end  of  Priest  Lake,  and  unloaded  at  Beeder 
Creek  cabin. 

The  party  then  took  the  Granite  Creek  trail,  carrying  stadia  eleva- 
tions  from  the  lake  at  Reeder  Creek.  Granite  Creek  was  swollen  by 
the  June  floods,  and  it  was  with  some  diflSculty  that  it  was  forded. 

A  couple  of  miles  farther  on  the  trail  brought  the  party  close  to  the 
line  and  all  blazes  were  carefully  examined.  Finally  scars  were 
found,  the  overgrowing  rings  of  which  showed  the  blaze  to  be  ap- 
proximately  36  years  old.  After  making  camp,  the  party  foUowed 
the  line  to  an  old  milepost  (156)  and  the  retracement  work  was  re- 
sunied.  The  illustration  of  a  section  of  a  witness  tree  on  this  line 
(PL  IV)  shows  clearly  how  closely  the  age  of  a  blazed  line  may  be 
determined  from  counting  the  rings  of  annual  growth. 

An  old  lateral  moraine  to  the  south  and  glacial  strisB  on  exposed 
ledges  farther  to  the  north  give  very  conclusive  evidence  of  the  work 
of  glaciers  in  this  region. 

Near  this  camp  the  traverse  man's  path  was  successfully  disputed 
for  the  time  being  by  a  large  bear.  The  party  continued  northward 
without  mishap,  however,  until  the  international  boundary  was 
reached  on  August  29,  1J)0J).  The  last  section  of  a  little  over  a  mile 
was  original  survey,  as  the  party  of  1873  did  not  reach  the  Canadian 
line. 

This  countrv  Avas  rugged,  and  the  dense  thickots  on  old  burns  and 
nianv  windfalls  niade  the  packer's  task  a  difficult  one.  Occasionallv 
tlie  whole  force  had  to  turn  to  with  axes  to  cut  a  trail  for  the  animals. 

In  the  meantime  Mr.  Lunde  had  returned  to  Newport  and  organ- 
ized  a  party  to  retrace  the  line  northward  from  milepost  127.  The 
other  party,  working  southward  from  milepost  157,  met  his  party 
near  milepost  144  on  October  17,  1009. 

Mr.  Knock,  who  had  completed  the  strip  of  topography  below 
Newport,  accompanied  Mr.  Lunde  as  he  retniced  the  line  and  mapped 
tlic  topography  covered  by  the  party.  In  Mr.  Xelson's  party  the 
lopography  had  been  carried  on  with  the  line  work,  aided  by  foot 
traverse  work  by  Messrs.  De  Long  and  Hines. 

The  parties  now  returned  to  Newport,  where  the  outfits  were  stored, 
and  disbanded,  Mr.  Nelson  retuming  to  Washington  to  prepare  the 
notes  and  plat  and  Mr.  Lunde  going  to  Sacramento,  Cal.,  on  other 
survev  work. 

MONUMENTS. 

In  re-marking  the  line  it  was  decided  to  replace  the  old  posts  with 
more  permanent  ones.  In  general  wrouglit-iron  posts  6  feet  long 
and  4  inches  in  diameter  were  used.     (See  fig.  1,  e.)     They  were 
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/^ 


^■«DiB   I.— Ueslb-QB    ror    IroD    post.   sloae   lUDniimcal,    aad    Irun    cloHlaE-cornPr    ]"»" 
Bronie  cap  for  Iron  closlng-corntr  pOBt,  U.  a.  Upncral  Land  t>lBoe :  b.  c.  Iron  i' 
Corner  poBts,  V.  8.  «eneral  Land  Offic*;  rf,  bronie  cap  (or  Iron  mllüpOBt ;  o.  In 
KM:  /,  graalte  moDumi-nt  (top  BDd  slde  Tiews). 
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fianged  at  the  bottom  and  had  a  bronze  cap  on  the  top  which  bore 
the  inscription  (fig.  1,  d).  These  posts  were  fiJled  with  concrete,  so 
that  eveii  when  the  iron  might  rust  and  disintegrate  the  concrete 
would  mark  the  spot.  These  posts  were  supplied  by  a  St  Louis  firm, 
at  a  cost  of  $2.40  each,  unfilled. 

A^Tierever  practicable,  granite  monuments  6  feet  long  and  1  foot 
Square,  with  the  upper  18  inches  dressed,  were  erected  at  5-mile 
intervals.  They  bore  the  inscription  "Washington"  on  one  sidc, 
"  Idaho  "  on  the  other,  and  the  number  of  miles  f  rom  the  south  end 
of  the  line  on  the  south  face.  (See  fig.  1,  /.)  A  bronze  tablet  was 
cemented  into  the  top,  carrying  an  inscription  similar  to  those  appear- 
ing  on  the  bronze  caps  of  the  iron  posts.  These  monuments  canie 
from  a  quaiTy  at  Medical  Lake,  Wash.,  and  cost  $17  each.  The 
v\eight  of  the  granite  Inonuments  was  a  little  more  than  800  pounds, 
however,  and  this  prechided  their  use  where  the  position  was  not 
easily  accessible.  The  5-mile  interval  was  therefore  not  maintained 
throughout  the  distance.  AVith  the  exception  of  milepost  123,  north 
of  Newport,  it  was  found  to  be  inexpedient  to  use  these  granite 
monuments  north  of  Chirk  Fork,  as  a  00-pound  iron  post  fiUed  with 
concrete  often  taxed  the  resources  of  the  men  along  the  rougher 
portions  of  the  line. 

The  closing  corners  were  wrought-iron  posts,  with  a  flange  at  the 
bottom.  (See  fig.  1,  a,  />,  c)  They  were  8  inches  in  diameter  and  of 
two  lengths,  3  and  4  feet.  These  also  were  filled  with  concrete. 
Where  the  position  of  the  old  closin«r  corner  was  doubtful  no  new 
conier  was  set.  but  where  the  position  was  apparent  the  new  post  was 
set  on  a  straight  line  between  the  mileposts  on  either  side  and  opposite 
the  position  of  the  old  post. 

In  the  Palouse  country,  where  a  road  followed  the  line  for  a  part 
of  its  length  and  cultivated  fields  and  fences  were  encountered,  the 
traces  of  the  old  mileposts  were  difficiilt  to  find.  linder  these  cir- 
cnnistances  the  positions  of  the  posts  were  detennined  by  adjusting 
the  distances  and  falling  l>etween  the  fouiKl  posts.  After  this  ad- 
justment  had  been  made.  the  rotten  bottom  of  the  old  post  was 
often  uncovered  when  the  hole  was  being  dug  for  the  new  post, 
although  there  were  absolutely  no  surfaee  indications  of  its  presence; 
as.  for  example.  in  such  places  as  a  graded  road  or  along  the  ridge 
thrown  up  by  plowing  along  a  fence. 

In  the  timber  the  positions  of  all  the  old  mileposts  were  located 
by  actual  remains  of  the  posts  witnessed  by  bearing  trees.  The  in- 
scriptions  on  them  were  often  completely  overgrown,  but  were  always 
found  clear  and  in  accordance  with  the  old  notes  when  exposed  by 
chopping.  In  some  places  fire  had  apparently  destroyed  all  evidences 
of  the  former  survey,  but  careful  search  would  invariably  uncover 
some  clue.    In  a  few  places  bronze  tablets  were  inserted  in  native 
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rock  to  mark  the  poeition  of  the  milepost.    At  the  intersection  with 

the  international  boimdarv  a  rock  monument  was  built  from  flat 

rocks  found  in  the  vicinity.     Cement  mortar  was  used,  and  the  top 

was  finished  with  a  cap  of  neat  cement  with  a  bronze  tablet  inserted 

in  the  top. 

DESCRIPTION8  OF  MONUMENTS. 

A  general  description  of  the  mileposts  is  given  below.  Bearing 
trees  were  marked  where  the  posts  fall  in  timber,  a  füll  description 
of  which  will  be  found  in  the  notes  filed  with  the  General  Land 
Office. 

Initial  monnment :  Basalt  shaft,  72  by  8  by  12  inches,  4.5  feet  above  surface 
of  gronnd,  in  circnlar  mound  of  rock  7  feet  in  diameter,  31  feet  high.  Sbaft  is 
marlced  "1873"  on  north  slde.  "W.  T."  on  west  aide,  "I^it.  46:25^1:96"  on 
Bouth  slde,  and  "  I.  T."  on  east  slde.  Southeast  and  north  west  barbeil-wire 
fence,  9  links  sonth  of  initial  monument,  marks  the  south  aide  of  the  Oregon- 
Washington  Railroad  &  Navigation  Co.'s  right  of  way.  The  monument  is  in 
an  ezcellent  State  of  preservation  and  was  not  replaced.    (See  PI.  I,  A.) 

1.  Iron  post  6  feet  long,  4  inches  In  dianieter,  fllled  with  concrete;  brass  cap 
Btamped  "  1908  1  M."  On  account  of  bedrock,  this  post  is  set  only  18  inches  in 
tbe  ground,  surrounded  with  a  rock  mound,  3  feet  in  diameter,  2.5  feet  high. 
Traces  of  milepost  1,  a  plle  of  rocks  2  by  2  feet  on  southeast  slope  of  hill,  and 
remains  of  old  post  in  ground  were  found. 

2.  Iron  post  6  feet  long,  4  Inches  in  diameter,  fllled  w^th  concrete,  projectlng 
3  feet  aboYe  ground.  A  mound  of  earth  was  placed  around  post  and  pits  dug 
6  feet  north  and  6  feet  south.  Post  marked  "  1908  2  M."  Evidences  of  old 
oomer:  Post  not  in  place,  2  pits  on  line,  1  plt  1  foot  east  of  line.  Found 
squared  timber  6  inches  Square,  4  feet  high,  50  feet  downhill  to  southwest, 
marked  as  descrlbed  in  old  notes.  In  digging  found  rotten  bottom  of  old  post 
between  north  and  south  pit& 

3.  Iron  post  ö  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  1  foot 
north  of  east  and  west  fence  bearing  west,  and  under  north  and  south  fence, 
projectlng  3  feet  above  ground,  marked  **  1908  3  M."  On  account  of  fence  no 
pits  were  dug.  Old  comer  indlcated  by  old  fence  line.  Remains  of  old  post 
found  at  fence  corner,  not  in  place,  only  marks  visible  being  "1873."  In  dig- 
Ring  found  pieces  of  rotted  wood,  apparently  remains  of  old  corner. 

4.  Iron  post  6  feet  long,  4  inches  in  diameter,  flUtni  with  concrete,  at  fence 
corner,  marked  "  1908  4  M."  Pits  6  feet  north  and  south  of  iwst.  Fence  cor- 
i>er  was  found  in  old  mound  with  traces  of  pits  to  the  north  and  south.  Basalt 
stone  3  by  8  by  16  inches  was  found  in  top  of  mound,  and  in  digging  rotten 
base  of  old  comer  post,  with  charred  block  of  wood  at  bottom,  was  found. 

5.  Granite  monument  6  feet  long,  1  foot  square,  with  up|>er  IS  inches  dressed, 
marked  "Idaho"  on  east  side,  "Washington"  on  west  slde,  and  "5  M."  on 
wuth  side.  A  bronze  cnp  inserted  in  the  top  of  monument  Is  marked  "  1908 
5  m."  The-  monument  is  set  on  fence  line  between  two  graln  flelds,  where 
rotten  bottom  of  old  post  with  charred  block  at  the  base  was  found  by  digging. 
There  were  no  surface  marks. 

6.  Iron  post  6  feet  long.  4  inches  in  diameter,  marked  "  1908  0  M.",  on  north- 
Bouth  fence  between  grain  fleld  on  the  west  and  [msture  on  the  east,  with  pits  6 
'eet  north  and  6  feet  south.  No  traces  of  old  corner  were  found,  but  positlon 
o(  post  was  adJuBted  between  found  corners  5  and  8. 
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7.  Iron  post  6  feet  long,  4  inches  in  dlameter,  marked  "  1908  7  M.",  on  fence 
lioe,  with  mound  of  earth  bullt  aroiind  it  and  pits  6  feet  north  and  6  feet  south. 
No  evidences  of  old  post  were  found,  but  position  was  adjusted  between  found 
Corners  5  nnd  8. 

8.  Iron  i)08t  6  feet  long,  4  inches  in  dlameter,  marked  "  1008  8  M.",  on  north- 
south  fence  llne,  with  pits  0  feet  north  and  6  feet  sonth.  Old  aqua  red  pine 
rH)8t  marked  *'  1873  ",  "  I.  T.".  and  "  W.  T."  on  its  respective  face«,  was  found 
lyin.cr  on  the  ground,  and  in  digglng  on  fence  Hne  renmins  of  bottom  of  post, 
with  charred  and  decayed  pleces  of  pine  at  the  bottom,  were  found. 

1>.  Iron  post  6  feet  long.  4  inches  in  dlameter,  marked  "  1008  0  M.",  in  large 
wheat  field  40  feet  south  of  slight  drain  bearing  east.  The  post  Stands  in  a 
grain  fleld.  and  no  pits  were  dug,  but  a  mound  was  bullt  around  post.  No 
trnces  of  old  post  were  found,  although  a  double  furrow  5  links  to  the  east 
might  have  offered  slight  evidence  of  old  line.  Position  was  adjusted  between 
found  posts  8  and  14. 

10.  Granite  monument  6  feet  long,  1  foot  aquare,  with  top  18  inches  dressed 
and  projecting  aboveground,  marked  **  Idaho  "  on  east  side,  **  Washington  "  on 
west  side,  with  bronze  cap  set  in  top.  stamped  "  1008  10  M."  Monument  Is  aet 
in  garden  70  feet  south  of  Henry  Mengelkamp's  house  and  15  feet  south  of 
south  fence  of  second-class  road  at  north  end  of  willow  hedge  and  alK>ut  4 
feet  east  of  it.  No  trace  of  old  milepost  10  was  found,  but  position  was  ad- 
justed between  found  comers  8  and  14. 

11.  Iron  post  6  feet  long,  4  inches  in  dlameter,  marked  "  1008  11  M.",  on  north 
slope  near  top  of  spur.  No  pits  were  dug,  as  the  post  falls  in  a  wheat  fleld. 
Found  no  trace  of  old  milepost  11 :  there  were  no  fence  llnes  or  other  evidences. 
Position  was  adjusted  between  found  posts  8  and  14. 

12.  Iron  post  0  feet  long.  4  inches  in  dianieter,  ninrked  "  190S  12  M.**,  on 
fence  llne  on  top  of  spur  aloplng  east  betwe<Mi  two  grain  flekls.  Pits  were  dug 
(»  feet  north  and  Ö  feet  south  of  p<»st  and  eonlcal  mound  of  earth  placed  around 
IK)8t.  No  evidences  of  old  post  were  found,  but  i)osition  was  adjusted  between 
found  posts  8  and  14. 

Vi.  Iron  i)ost  0  feet  long.  4  inches  in  dianieter.  marked  **  1008  1.3  M.'\  in  small 
fidobe  tlat,  with  pits  G  f<^t  north  and  0  feet  south,  and  mound  of  earth  around 
post.  (See  PI.  III,  A.)  No  traces  of  old  niilei)ost  13  were  found,  but  i)osition 
was  adjusted  between  found  i»ost8  8  and  14. 

14.  Iron  iM>st  G  feet  long.  4  Inches  in  dlameter,  marked  "  11K)S  14  M.''  Post 
Is  set  on  south  side  of  a  buried  rock  that  was  found  on  fence  line.  evidently 
set  in  black  loani.  This  rock  was  2  by  10  feet  at  top  and  10  by  10  feet  at 
bottom,  and  its  iK)sition  corresjionds  to  description  of  old  post.  as  drain  cross- 
ings  are  noted  1  chaln  and  4  cliains  north  of  i)ost  14,  the  real  distances  being 
0.00  chain  and  4.13  chains.  The  course  of  the  drains  agree  with  those  of 
the  old  notes.  As  new  iK>st  falls  on  hog-proof  fence,  no  pits  were  dug.  A  stone 
12  by  12  by  4  inches  was  s<»t  at  foot  of  iK)st  and  a  stone  (quartzite)  mound  was 
bullt  around  post. 

in.  (iranito  monument  G  feet  by  12  Inches,  Square,  with  upiier  18  inches 
dressed  to  10  inches  Square,  engrav^nl  "Idaho"  on  east  side,  "Washington" 
on  west  side,  "  1.^»  M."  on  south  siilc.  with  brnsscap  in  t(>p  stamped  **  1008  1.^  M.", 
set  on  a  fence  line  on  north  slope  of  hill.  The  old  tiniber  boundai'>^  I>ost,  5 
Inches  squarc,  was  found  standing  4  feet  above  ground.  marked  "1873"  on 
north  side,  "15"  on  south  side,  "I.  T."  on  east  side,  and  "  W.  T."  on  west  side. 

IG.  Inm  post  G  feet  long,  4  inches  in  dianieter.  tilknl  with  concrete,  with 
brass  cap  set  In  toj)  stamiHMl  "1008  IG  M.",  set  3  feet  In  the  ground.  at  inter- 
section  of  fence  east  wiih  north  and  south  fence.  In  clump  of  choke  cherrles  on 
Fouthwest  slope.    The  land  on  the  west  belongs  to  W.  H.  Hawley.  on  the  south- 
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east  to  John  Naylor,  and  on  the  nortbeast  to  Frank  Slater.  Original  milei)o8t 
10  was  found  in  good  condition,  marked  as  described  in  land-survey  notes. 
Thl8  [lost  was  reset  by  W.  H.  Huwley  In  1898. 

17.  Iron  post  6  feet  long,  4  inches  in  diameter,  marked  "  1908  17  M.",  set  ?» 
feet  in  ground  where  remains  of  old  wooden  milepost  17  were  found  under  a 
iiorth  and  south  fenee  0.65  cbain  north  of  fence  east. 

Though  diligent  search  was  made,  no  miieiKtsts  could  be  fonnd  between  the 
seventeenth  and  twenty-second  comers.  The  distance  between  these  corners  was 
fouiul  to  be  391.55  ehains,  and  the  falling  0.00  chains;  the  true  bearing  is  there- 
fore  due  north.  As,  aeeordlug  to  notes  furnished  by  the  Commissioner  of  the 
(Jeneral  Land  Office,  niile  17-18  was  rechained  du  ring  the  subdivision  of  T. 
14  X.,  R.  40  E.,  and  found  to  be  10  chains  short,  a  nieasurenient  which  agreed 
witb  the  Short  measuremcnt  (391.55  chains)  uiade  of  the  total  5-inile  distance 
between  the  seventeenth  and  twenty-second  comers,  70  chains  was  accepted  as 
leiigth  of  the  eighteenth  mile,  and  80.39  chains  as  length  of  each  of  the  other 
4  mlles, 

18.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  witb  concrete,  marked 
•190S  18  M.,"  set  3  feet  in  ground.  70  chains  north  of  milepost  17,  in  wheat 
field  sloping  west  by  south;  1.5  chains  from  bottom  of  each  branch  of  small 
draw,  8.05  chains  north  of  fence  corner,  and  8.45  chains  south  of  east  and  west 
fence.  Bearing  plts  2  feet  Square  and  2  feet  deep  were  dug  0  ft»et  north  and  6 
feet  south  of  i)ost. 

19.  Iron  post  G  feet  long,  4  inches  in  diameter,  fllled  witb  concrete,  3  feet  in 
in-onnd,  marked  **1908  19  M.",  2  links  west  of  fence  on  nortbeast  slojw,  near 
bottom  of  draw,  with  bearing  pits  2  feet  square  and  2  feet  deep,  0  feet  north 
and  6  feet  south. 

20.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  wlth  concrete,  3  feet  in 
t'iound,  marked  "  1908  20  M.'\  under  State-line  fence  on  cultivated  land,  sloping 
s«)iith,  about  9  chains  east  of  a  row  of  iK)pIars.  Partly  timbere<l  butte  bears  S. 
sr)°  50'  E.,  5  miles;  large  red  barn  bears  S.  85°  K;  north  tree  of  row  of  poplars 
l>ear8  X.  79°  20'  W.;  south  tree  of  row  of  poplars  bears  S.  08°  15'  W.  Bearing 
pltR  2  feet  deep,  6  feet  north  and  6  feet  south  of  |K)st. 

21.  Iron  iiost  0  feet  long,  4  incl^es  in  diameter,  fllled  wlth  concrete.  set  3 
feet  in  ground,  under  north  and  south  fence,  marked  *'  1908  21  M.",  with  bearing 
Plt8  2  feet  deep,  0  fe*»t  north  and  0  feet  south,  land  on  west  owned  by 
Arthur  Gosselln,  land  on  east  owned  by  Samuel  Long,  cuiK>la  on  Mr.  Long's 
^rn  bearing  N.  34°  40'  E.,  highest  i)eak  of  Moscow  Mountains  bearing  N.  57° 
^'  E.,  Moscow  water  tower  bearing  N.  75°  40'  E.,  chimney  on  sniall  red  house 
bearing  S.  83°  5'  E. 

22.  (Granite  monument,  6  feet  long,  depressed  10  inches  Square  on  top  and 
^n  sides  for  18  inches  below  top,  marked  "  Washington ''  on  west,  "  Idaho  *'  on 
^«Kt,  and  **  22  M."  on  south,  with  brass  tablet  similar  to  brass  caps  of  iron  i)osts. 
^untersunk  in  center  of  top,  stamped  **  1908  22  M."  Iron  post  was  set  In  place 
^f  old  pine  milepost  22,  which  w^as  found  in  good  condition,  0  5  nitles  nortbeast 
''f  bouse  of  Arthur  (iosselln.  marked  as  described  in  notes  furnished  by  the 
^'oniniissioner  of  the  General  I^and  Office. 

No  traces  of  mileposts  could  be  found  l)etween  the  twenty-second  and  twenty- 
flfth  Corners.  The  distance  between  these  corners  was  found  to  be  241. 30  chains, 
'^nd  the  falling  35  links  east;  the  true  bearing  is  therefore  N.  5'  W.  and  rhe 
IfiiKth  of  each  mlle  80.45  chains. 

23.  Iron  post  0  feet  long,  4  inches  in  diameter,  fllled  wlth  concrete,  marked 
"1908  23  M.",  3  feet  in  groimd  under  State-llne  fence.  In  dlgging  hole  for  this 
l>08l,  Ktump  of  old  niileiK)st  was  found. 
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24.  Iron  post  6  feet  long,  4  inches  Id  diameter,  flUed  with  concrete,  marked 
"  1908  24  M.",  set  3  feet  in  ground  in  wheat  field  belonging  to  John  Thompfion, 
on  northwest  8loi5^  about  3  chains  southeast  of  lane,  with  bearing  pits  6  feet 
north  and  6  feet  south. 

25.  Granite  monument,  6  feet  long,  dressed  to  10  inches  Square  on  top  and 
on  sides  18  Inclies  down  from  top,  set  3  feet  in  ground,  niarlced  "  Washington  " 
on  west,  ''Idaho"  on  east,  and  ''25  M.**  on  south,  with  brass  cap  stamped 
"  1908  25  M."  countersunk  and  ceniented  in  top.  Thls  monument  was  set  in 
place  of  old  milepost  25,  a  decayed  wooden  post,  with  most  of  the  original 
marks  obliterated,  which  was  found  on  northenst  slope,  in  a  clump  of  service 
bushes  and  bück  brush. 

No  mileix)8ts  could  he  found  between  the  twenty-flfth  and  thirtieth  comers. 
The  distance  between  these  corners  was  found  to  be  402.95  chains,  nnd  the  fall- 
Ing  46  links  to  the  west;  the  true  l>earing  la  therefore  N.  4'  E.,  and  the  length 
of  each  mile  80.59  chains,  except  as  noted  for  miles  27  and  28. 

26.  Iron  post  6  feet  long,  4  inches  in  diameter,  flUed  with  concrete,  marked 
"1908  20  M.",  set  3  feet  in  ground  in  wheat  field  on  northeast  sloi»  on  land 
belonging  to  Fred  Groiser,  4.2  chains  south  of  drain,  with  chimney  on  Mr. 
Goiser*s  house  about  11  chains  distant,  bearing  N.  61"*  45'  W.  Pitts  were  dug 
2  feet  deep,  6  feet  north  and  6  feet  south  of  post. 

2T.  Iron  post,  6  feet  long,  4  inches  in  dinmeter,  fllled  with  concrete.  marked 
"  1908  27  M.",  set  3  feet  in  ground  at  tum  in  lane  on  north  slde  and  at  foot 
of  high  All  of  Si)oknne  Inland  Empire  Electric  Railrond.  Rocks  were  piled 
around  i)ost,  and  pits  dug  2  feet  deep,  4  feet  north  and  4  feet  south.  South- 
west Corner  of  red  bam  of  P.  T.  Powe  1.98  chains  distnnt,  bearing  N.  11*  45'  B. 
As  the  true  i)08ition  of  milei)08t  27,  at  80.59  chains,  comes  on  top  of  embank- 
ment  of  electric  road  just  belüg  constructed,  the  ix)8t  was  set  0.81  chain  north 
in  solid  ground. 

28.  Iron  i)08t  6  feet  long,  4  Inches  in  diameter,  fllled  with  concrete,  marked 
"1908  28  M.",  set  3  feet  in  ground  under  west  fence  of  laue  west  of  Joe  Beck's 
orchard  and  liouse,  with  pits  2  feet  deep,  0  feet  north  and  (>  feet  south  of  post. 

29.  Iron  ix)St  0  ft»et  long,  4  inches  in  diameter,  fllled  with  concrete,  marked 
"  1908  29  M.",  set  3  fiH*t  in  ground  under  porth  and  south  fence,  G.02  chains 
south  of  fence  west,  2.01^  chains  south  of  township  conier,  with  pits  2  feet 
deep,  6  feet  north  and  0  feet  south  of  ijost. 

30.  (Jranite  monument  6  feet  long,  dressed  to  10  inches  square  on  top  and  on 
sides  for  18  inches  down  from  toj),  marked  "Washington"  on  west,  "Idaho" 
on  east,  and  "30  M."  on  stnith,  with  brass  tablet  markini  "  11K)S  IM)  M."  counter- 
sunk and  cemenled  in  top.  The  monument  is  locatcnl  aluMit  3  chains  northeast 
of  house  of  W.  A.  (iarrell  and  l.S  chains  east  of  liis  well.  '  It  is  4.75  chains 
south  of  electric  car  track  and  1'2.S8  chains  s(nith  of  main  wa^tm  road,  and 
is  on  the  s<>uth  side  and  at  nearly  the  lowest  iM)int  of  the  valley.  Traces 
of  old  rotted  milepost  30  were  found  under  State-Iine  fence. 

31.  Iron  post  (»  fivt  U»ng.  4  inches  in  diameter,  tWUnl  with  conerete,  marked 
"  1908  31  M.",  set  3  feet  in  ground,  with  pits  2  feet  dwp,  0  feet  north  and  6 
feet  south.    Hotten  butt  of  old  cedar  mile|K>st  was  found. 

No  mileix)sts  were  found  between  the  thirty-flrst  and  thiry-fourth  corners. 
The  distance  l>etween  these  comers  was  found  to  be  241.32  chains  and  the  fall- 
ing  119  links  west;  the  true  bearing  is  therefore  N.  17'  E.,  and  the  length  of 
each  mile  80.44  chains. 

32.  Iron  iH>st  0  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  marked 
"190S  32  M.",  set  3  feet  in  ground  under  State-Iine  fence  on  west  side  of  lane. 
with  jack  pine  and  brush  on  west  of  lane.  The  land  on  the  west  belongs  to 
Ernst  Meinig,  and  the  cultivated  fleld  on  the  east  to  Homer  McClung.     Pits 

2  feet  deep  were  dug  6  feet  north  and  6  feet  south  of  post. 
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33.  Iron  post  6  feet  long,  4  Inches  in  diameter,  filled  with  concrete,  marked 
*•  1908  33  M.",  set  3  feet  in  ground  on  gentle  nortli  sloije  about  6  chains  south 
of  drain  in  cultivated  fleld,  27  chains  soutli  of  road,  witli  pits  2  feet  deep, 
6  feet  north  and  6  feet  south. 

34.  Iron  post  6  feet  long,  4  inches  in  dianieter,  fllled  wlth  concrete,  marlced 
"  1808  34  M.",  set  3  feet  in  ground,  2()  feet  south  of  feuce  enst  on  lliie  between 
seetlons  1  and  12,  township  41  north,  ränge  6  west.  Land  on  both  sldes  of 
State  line  is  cultivated;  that  on  the  east  is  owned  by  C.  W,  Foster.  Rotted 
stuD)p  of  old  pine  iiost  was  found  on  land  sloplng  south. 

35.  Granite  monument  6  feet  long,  dressed  10  inches  Square  on  top  and  on 
sldes  for  18  inches  down  from  top,  3  feet  in  ground,  marked  "  Washington  " 
on  west,  *•  Idaho "  on  east,  and  **  35  M."  on  south.  with  brass  tablet  staniped 
**1908  35  M.**  conntersunk  and  cemented  in  top.  Remains  of  old -Square  pine 
P08t  were  found  in  mound  of  earth. 

36.  Iron  ijost  G  feet  long,  4  inches  in  dlanieter,  fllled  .with  concrete.  3  feet  In 
jrronnd,  marked  "1908  36  M."  This  iwst  was  set  in  place  of  original  mile- 
jMiat  36.  which  was  found  in  mound  of  earth  under  fence,  and  pits  were  dug 
^  feet  north  and  8  feet  south.  Post  is  on  cultivated  land,  sloping  north,  just 
north  of  top  of  low  ridge ;  ground  covered  with  low  brush. 

37.  Iron  i)ost  6  feet  long,  4  inches  in  diameter,  filled  with  concrete,  3  feet 
in  ground,  marked  *'  1908  37  M."  Post  is  near  top  of  low  ridge  and  In  a 
line  of  brush  8  feet  wide;  it  is  1.71  chains  south  of  west  fence,  1.2  chains  west 
of  fence  running  northwest  to  section  corner.  Rottet!  butt  of  original  Square 
milepost  37  was  found  between  Indien tions  of  i)lts  6  feet  north  and  south. 

No  mileiiosts  could  be  found  between  the  thirty-seventh  and  thlrty-nlnth 
Corners.  The  distance  between  these  comers  was  found  to  be  160.62  chains, 
and  the  falling  23  links  to  the  east;  the  true  bearing  is  therefore  N.  05'  W., 
and  the  length  of  each  niile  80.31  chains. 

38.  Iron  iK)St  6  feet  long.  4  inches  in  diameter,  filled  with  concrete.  3  feet 
In  ground,  marked  *'  190S  ,38  M.'\  2  links  west  of  north  and  south  rall  fence 
about  1.2  chains  east  of  small  grove  of  apple,  lllac,  and  poplar  trees,  with 
pits  2  feet  deep  6  feet  north  and  6  feet  south. 

39.  Iron  post  6  feet  long,  4  inches  in  dinnieter,  fllled  with  concrete,  3  feet 
In  ground,  marked  '•1908  39  M."  Post  is  0.23  chains  east  of  road  and  alwut 
12  chains  north  of  gate  to  yard  in  front  of  Mrs.  Drew*s  house.  Pits  2  feei 
deep  were  dug  6  feet  north  and  G  feet  south.  A  mound,  with  i)its  6  feet  north 
and  6  feet  south,  was  found  10  feet  west  of  fence  along  east  side  of  road. 

•Kl.  Ornnite  monument  6  feet  long,  dressed  10  inches  Square  on  top  and  on 
«Ides  18  inches  down  from  top,  marked  "  Washington  "  on  west,  "  Idaho  "  on 
^Rt,  mid  **40  M."  on  south,  with  brass  tablet  conntersunk  and  cemented  in 
Hi,  stamped  "  1908  40  M.'*  This  numument  is  set  3  feet  in  ground.  Rotted 
'^omp  of  old  Square  mlleiwst  was  found  in  west  edge  of  wagon  track,  27  feet 
^8t  of  fence  on  west  side  of  road  and  27  feet  west  of  fence  on  east  side  of 
M>ad. 

•11.  Iron  post  6  feet  long,  4  inches  In  diameter,  fllled  with  concrete,  marked 
"190S  41  M.",  set  3  feet  in  ground  in  place  of  rotted  stump  of  squared  i)ine 
i^st,  whlch  was  found  in  mound  about  3  chains  northwest  of  junction  of  north 
and  south  road  with  road  east.  Pits  2  feet  deep  were  dug  6  feet  north  and 
ß  feet  south. 

42.  Iron  post  6  feet  long,  4  Inches  in  diameter,  fllled  with  concrete,  3  feet 
In  ground,  marked  **  1908  42  M.",  set  in  place  of  rotted  stump  of  squared  pine 
i'ost,  which  was  found  3  feet  east  of  fence  along  west  side  of  road.  Pits  were 
öng  2  feet  deep  6  feet  north  and  6  feet  south.  B'alling  is  3  feet  east  of  random 
Hne;  hence,  true  line  is  2  feet  east  of  random  llne,  or  due  north.' 
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No  mileposts  were  found  between  the  forty-second  and  forty-fourth  corners. 
The  distauce  between  tliese  corners  was  found  to  be  159.74  chains,  and  the 
falUng  0.00  links.  The  true  bearing  is  therefore  north,  and  the  length  of  euch 
niile  79.87  chains. 

43.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  mnrked 
*'  1908  43  M."  This  post  is  set  3  feet  in  ground,  and  is  located  in  a  fleld  us«eil 
as  a  i)asture;  it  is  2.83  chains  north  of  center  of  east  and  west  road,  in  valley 
south  of  Stratton  Butte.  Pits  2  feet  deep  were  dug  6  feet  north  and  0  feet 
south. 

44.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  marked 
"  1908  44  M.",  set  3  feet  in  ground,  0.27  chains  north  of  a  fence  running  east 
and  0.12  chains  east  of  north  and  south  fence.  Pits  were  dug  G  feet  north 
and  6  feet  south.  Butt  of  rotted  piue  post  was  found  on  south  slope  of 
Stratton  Butte,  about  5  chains  below  top.  Traces  of  mound  and  pits  north 
nnd  south  were  also  found. 

45.  Granite  monumeut  6  feet  long,  dressed  10  inches  Square  on  top  and  on 
Bides  18  inches  down  from  top,  marked  "Washington"  on  west,  "Idaho"  on 
east,  and  "45  M."  on  south,  with  brass  tnblet  stamped  "1908  45  M."  counter- 
Bimk  and  cemented  in  top.  Monument  is  set  3  feet  in  ground;  no  pits  were  dug. 
Butt  of  rotted  plne  post  was  found  under  fence  on  east  edge  of  cemetery  0.5 
mile  southeast  of  Farmington,  Wash. 

No  mileposts  were  found  between  the  forty-flfth  and  forty-seventh  corners. 
The  distance  between  these  corners  was  found  to  be  160.40  chains  and  the  fall- 
ing  9  links  to  the  west;  the  true  bearing  is  therefore  N.  02'  E.,  and  the  length 
of  each  mile  80.20  chains. 

40.  Iron  i»o8t  0  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  marked 
"  1908  4G  M.",  set  3  feet  in  ground,  on  northenst  border  of  Farmington.  I^nd  on 
east  is  owm^l  by  Adin  Davis  and  tliat  cm  tlie  wt»st  ])y  C.  W.  UuHsell.  Post  is 
set  under  State-Iine  fence,  with  pits  2  feet  deep,  (}  feet  north,  and  (J  feet  south. 

47.  Iron  post  0  feet  long,  4  inches  in  dianictor.  fllled  with  concrete,  marked 
"  1908  47  M.",  set  3  ft^»t  in  ground.  with  pits  2  feet  deep,  0  feet  north  and  0  fi^t 
south.  Butt  of  rotted  Square  pine  post  was  found  in  ground  under  fence,  al>out 
5.5  chains  southwest  of  house  of  J.  H.  Chandler.  3.83  chains  north  of  comer  of 
fence  east. 

48.  Iron  post  0  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  marketl 
"  1008  48  M.",  set  3  feet  in  ground,  with  pits  2  feet  deep,  «  feet  north  and  6  feet 
south.  A  stone  marked  "I"  on  east,  "  W"  ou  west,  and  *'4S"  on  south  was 
found  set  in  a  niound,  with  pits  G  feet  north  and  (*  fe(»t  south.  In  digging,  traces 
of  rotted  pine  |M)st  were  found. 

40.  Iron  post  G  fe<'t  long,  4  inches  in  diameter.  fllle<l  with  concrete,  marked 
"  1008  40  M.",  set  7  links  east  of  east  wagon  track  of  road  to  replace  bottom  of 
old  post  found  In  the  ground,  badly  decomposeil.  A  conical  niound  was  built 
aroimd  i>o8t  4  ft^t  in  diaimeter  and  2  fwt  high,  and  pits  were  dug  0  fe«»t  north 
and  n  feet  south  of  iKist.     Mound  and  pits  for  old  milepost  40  were  found. 

50.  Granite  monumeut  G  feet  long,  1  foot  s<piare,  with  upper  IS  inches  dressed 
and  10  inches  square,  marked  *'  Idaho  "  on  east  side.  "  Wasliington  "  on  west 
side,  and  **.%()  M."  on  souh  side.  with  brass  tablet  set  in  top  stani|>ed  **  1008  50 
M."  This  monumeut  was  set  to  re|)lace  old  milei)ost  50.  which  was  found  on 
line  2  feet  east  of  wagon  tracks  of  road.  The  top  had  heen  gradeil  off.  but  the 
rotten  bottom  remaintnl. 

51.  Iron  iM)st  (»  feet  long.  4  inches  in  diameter,  marked  "1008  51  M.",  set  in 
old  nioimd  which  was  foimd  on  west  side  of  road,  with  traces  of  pits.  Mound 
and  pits  were  re8hai)ed.     (See  PI.  III,  ß,  p.  IG.) 
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52.  Iron  post  6  feet  long,  4  inehes  in  dinmeter,  markecl  "  1908  52  M.",  set  in 
place  of  old  iwst,  remains  of  which.  with  pits,  were  found  on  llne.  •  The  iiost 
falls  26  links  west  of  wagon  traek,  21  links  east  of  west  fenee,  balf  way  down 
slope  toward  the  south.  A  mound  of  earth  was  built  around  post  and  pits  dng 
6  feet  north  and  6  feet  south. 

r>3.  Iron  post  6  feet  long.  4  inehes  in  diameter,  mnrked  "1908  53  M.",  set  In 
place  of  remains  of  old  niileix)st  53,  which  was  found  on  a  steep  graded  bank,  6 
li.ilcs  enst  of  east  wagon  track  of  road.  A  moun^  was  built  around  post  and 
I»its  dug  0  feet  north  and  6  feet  south. 

54.  Iron  post  6  feet  long,  4  inehes  in  diameter.  marked  "  1908  54  M.",  set  in 
place  of  remains  of  old  mileiiost  54,  wbieh  were  found  on  line,  wIth  traoes  of 
moiind  and  pits  44  feet  west  of  east  fence  of  wagon  road. 

r>5.  Granite  monument,  marked  "  Idaho  "  on  east  side,  "  55  M."  on  south  side, 
and  **  Washington  "  on  west  side,  with  brass  tablet  set  in  top  stami)ed  **  1JK)8  55 
M.",  set  in  place  of  old  niileiiost  55,  remains  of  which  were  found  between  wngon 
tracks  and  west  fence  of  road  way. 

56.  Iron  post  6  feet  long,  4  inehes  fn  diameter,  markal  "  1908  56  M.'*,  set  in 
place  of  rotten  bottom  of  old  post,  which  was  found  in  low  mound,  with  traces 
of  pits,  in  gralnfield,  39  links  east  of  fence.  A  mound  was  Inillt  of  earth  around 
Iiost.  bnt  no  i)its  were  dug,  as  the  ix)st  falls  in  the  grainfleld. 

57.  Iron  post  6  feet  long,  4  inehes  in  diameter,  marked  "190?  57  M.",  set 
in  place  of  old  milepost  57,  remains  of  which  were  found  1  link  west  of  fence. 
A  mound  was  built  around  i)ost  and  pits  dug  0  feet  north  and  (5  feet  south. 

55.  Iron  post  6  feet  long,  4  inehes  in  diameter,  marked  "  190S  58  M.",  set  on 
east  side  of  road  just  west  of  north  and  south  fence,  against  south  side  of  old 
milepost  58,  a  C  by  G  inch  pine  iwst,  which  was  found  1.5  feet  ai)ove  ground, 
marke«!  "1873"  on  north  side,  "58"  on  south  side,  "  W.  T."  on  west  side,  and 
"I.  T."  on  east  side.  A  mound  was  built  around  post  and  pits  dug  0  feet  north 
and  6  feet  south. 

59.  Iron  ix)st  6  feet  long,  4  inehes  in  diameter,  marked  "1908  59  M.",  falls 
123  links  south  of  fence  that  bears  west  and  15  links  east  of  old  fence  llne,  and 
45  links  east  of  new  fence.  A  conical  mound  2  by  4  feet  was  built  around  i)Ost 
and  pits  dug  6  feet  north  and  0  feet  south.  Old  mileimst  59  was  not  found, 
and  |)osition  was  adjusted  between  found  jiosts  58  and  02. 

69.  Oranite  monument  6  feet  long,  1  foot  scpiare,  with  top  18  inehes  dressed, 
marked  "  Idaho  "  on  east  side.  "  (K)  M."  on  wnith  side,  and  "  Washington  "  on 
West  side.  with  brass  tablet  set  in  top  stamiMHl  "1908  00  M."  North  and  south 
feuce  bears  east  2  links.  Post  is  »*t  at  foot  of  south  slojw  of  Chicago,  Mil- 
wavikee  &  Puget  Sound  Railway  grade  and  at  foot  of  west  slope  of  road  grade. 
No  trace  of  old  milepost  00  was  found,  and  i)osItion  was  adjusted  between 
found  iK)sts  58  and  02.     (See  PI.  V,  A,) 

Ol,  Iron  post  0  feet  long,  4  inehes  in  diameter.  marked  "  ltK)8  61  M.",  on  line, 
»et  about  2  feet  deep  in  very  rocky  soll,  with  mound  of  rocks  built  around  ixist 
3  by  3  feet.  Pits  were  dug  0  feet  north  and  0  feet  south  of  post.  No  certaln 
t'videnee  of  exact  Position  of  old  mileiiost  Ol  was  found.  Rotten  remains  of 
"Id  bearing  tree  were  found  41  links  south  and  7  links  west  of  ix)sition  for  mile- 
r>f>st.  Remains  were  not  In  place  but  lying  on  hillside.  A  stone  was  also 
fonnd  41  links  south  and  3  links  east  of  i)osition,  marked  "  Kl "  on  top.  As 
the  stone  would  not  have  marked  place  of  old  mileimst  on  account  of  dis- 
^^rpjiancy  of  bearing  trc^,  the  new  ix)st  was  set  on  adjusted  distance  on  true 
Jine  between  i)osts  found. 

«2.  Iron  ix)St  0  feet  long,  4  inehes  in  diameter,  marked  "  1908  02  M.",  set  on 
fence  line  in  place  of  old  jKist,  rotten  remains  of  which  were  found  in  low 
ttiouud,  with  trace»  of  pits  on  fence  llne.      Stump  of  old  l)earlug  tree  was 
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found  S.  20"^  W.,  1.72  links  distant.     A  niound  of  eartb  4  by  2  feet  was  bnilt 
around  putst  and  pits  were  dug  6  feet  north  and  6  feet  south. 

63.  Iron  ix>8t  6  feet  long,  4  inches  in  diameter,  niarked  "  1908  63  M.**,  set 
against  soutb  aide  of  old  milepost  63,  which  was  found.  Post  falls  1.5  links 
west  of  west  fenee  of  road,  9  links  west  of  west  track  of  wagon  road,  two- 
thirds  way  up  soutb  slope.  A  mound  3  by  4  feet  was  bullt  around  post  and 
pits  were  dug  6  feet  nortb  and  6  feet  soutb. 

64.  Iron  post  6  feet  long.  4  incbes  in  diameter,  marked  *'  1908  64  M.'*,  on  nortb 
side  of  fenee  i)OMt  on  west  side  of  wagon  road.  Tbe  fence  post,  an  extra  long 
one,  was  set  to  mark  tbe  position  of  old  milepost  64,  tbe  remains  of  wbicb  had 
been  found  by  Mr.  Dacknell.  wbo  lives  on  this  place,  in  putting  in  new  fence. 
No  milepost  was  found  between  milepost  64  and  milepost  67.  Milepost  67 
falls  west  42  links;  bearing  of  true  llne  is  N.  6'  W. 

65.  Granite  monument  6  feet  long,  1  foot  Square,  witb  upper  18  Incbes 
dressed,  inseribed  *'  Idabo  "  on  east  side,  **  05  M.*'  on  soutb  side,  and  "  Wash- 
ington,** on  west  side,  witb  brnsa  tablet  inlaid  in  top,  murked  '*  1908  65  M.",  on 
west  side  of  fence.    No  trnces  of  old  milepost  65  were  found. 

66.  Iron  iK)8t  6  feet  long,  4  incbes  in  diameter,  niarked  "  1908  66  M.".  33  links 
east  of  west  fence  of  road  and  10  feet  west  of  west  wagon  track  of  road.  An 
eartb  mound  2  by  4  feet  was  built  around  post  and  pits  dug  6  feet  north  and 
6  feet  soutb.     No  traces  of  old  milepost  66  were  found. 

67.  Iron  post  6  feet  long,  4  incbes  in  diameter,  marked  "  1908  67  M.",  set  In 
place  of  old  milepost  67,  tbe  remains  of  wbicb  were  found.  witb  evid^ices  of 
mound  nud  pits,  2  feet  east  of  west  fence  of  road  nenr  top  of  nortb  slope.  A 
mound  2  feet  by  4  feet  was  built  around  post  and  pits  dug  6  feet  north  and  6 
feet  soutb. 

68.  Iron  post  6  feet  long,  4  Incbes  in  diameter,  marked  "1908  68  M.",  set 
close  to  north  side  of  old  basalt  stone  uiileiK)st  marked  "  W.  I.",  wbicb  was 
found  In  old  mound  witb  trnces  of  two  pits  on  west  fonce  of  wagon  road.  An 
earth  mound  3  feet  by  4  feet  was  built  around  iH>st  and  pits  6  feet  nortb  and  6 
feet  soutli  were  nnlu^r. 

(J9.  Iron  post  6  feet  long,  4  incbes  in  diameter.  marked  ♦'19()S  69  M.",  6  feet 
west  of  west  fence  of  road  on  north  side  of  laue  into  baniyard  near  top  of 
nortb  H\o\)e  of  hlll.  Tbis  i>ost  was  set  in  place  of  old  stone  marked  "  W.  I.**, 
wbicb  was  found.  No  traces  of  mound  or  pits  were  found,  but  in  digging 
remains  of  old  iK)st  were  found. 

70.  (Jranite  UKmument  6  feet  long,  1  foot  squnre,  upi)er  18  incbes  dressed, 
inseribed  "Idaho*'  on  ejist  side,  **  Washington  "  on  west  side,  and  *' 70  M."  on 
south  side,  witb  bronze  tablet  set  in  top  niarked  **11HKS  70  M.'*  This  monument 
was  set  in  place  of  stone  6  f<»et  by  12  by  12  inches,  which  apparently  bad  been 
set  for  milepost  70,  its  iK>sition  as  found  agretHng  with  remains  of  bearing 
trees  described  in  old  notes.     North  and  south  fence  bears  w<»st  0  links. 

71.  Iron  post  0  feet  long,  4  inches  in  diameter,  niarktnl  "  VM)H  71  M.",  set  on 
north  side  of  old  wooden  squared  milei>ost  71  which  hnd  recently  been  set  on 
north  and  south  fence  line,  9  links  west  of  w^est  track  of  old  wagon  road.  its 
])osition  corresponding  with  bearing  trees  mentioned  In  old  notes.  An  eartb 
mound  2  feet  by  4  feet  was  built  around  iron  iH)st,  and  pits  dug  6  feet  nortb 
and  0  feet  soutb. 

72.  Iron  i)ost  6  feet  long,  4  inches  in  diameter,  marked  "1908  72  M.",  set 
ngalnst  north  side  of  old  mile[)08t  72,  which  was  found  standIng  2.5  feet  above 
ground  on  fence  line,  marked  "  W.  T."  on  w^est  side.  "  I.  T."  on  east  side,  and 
•*1S73"  on  nortb  side.  An  earth  mound  2  feet  by  4  feet  was  built  around 
iron  post,  and  pits  dug  6  feet  nortb  and  6  feet  soutb. 
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73.  Iron  post  6  feet  long,  4  inches  in  diameter,  niarked  **1908  73  M.",  eet 
3  feet  east  of  fence,  where  old  mound  and  remaina  of  old  mllepost  73  were 
found.  An  earth  mound  was  bullt  around  post,  and  pits  dug  6  feet  north  and 
6  feet  sonth. 

74.  Iron  post  6  feet  long,  4  inches  In  diameter,  marked  "1908  74  M.",  sei 
in  place  of  old  milepost  74,  remains  of  whicb  were  found  with  charred  block 
at  bottom.  The  post  falls  in  tlmber  at  top  of  a  hiU.  An  earth  mound  2  feet 
by  4  feet  was  bullt  around  post,  and  pits  dug  6  feet  north  and  6  feet  south. 

75.  Iron  iK>st  6  feet  long,  4  inches  in  diameter,  liiarked  "1008  75  M/',  ad- 
Joining  old  milepost  75  on  the  north  side.  The  old  post  was  found  Standing 
3  feet  above  ground,  with  bearing  trees  as  described  in  old  notes.  Post  is 
on  fence  line  in  timber.  An  earth  mound  2  feet  by  4  feet  was  bullt  around 
post,  and  pits  dug  6  feet  north  and  6  feet  south. 

76.  Post  4  feet  long,  4  inches  in  diameter,  marked  "1908  76  M/\  set  in 
place  of  old  milepost  in  center  of  road,  the  Position  of  whlch  was  checked 
by  three  bearing  trees.  In  digglng  hole  for  new  imst,  bottom  of  old  one  was 
found.  New  post  is  set  Just  below  the  surface  of  ground.  From  post,  road 
fence  bears  west  45  links  and  east  38  links;  small  culvert  bears  south  98  links; 
lioe  of  fence  from  west  bears  south  161  links. 

77.  Iron  post  6  feet  long,  4  inches  in  diameter,  marked  "1908  77  M.'*,  set* 
in  center  of  old  abandoned  logging  road  on  south  slope  of  small  spur,  in  place 
of  old  milepost  77,  the  position  of  whlch  was  checked  by  four  bearing  trees, 
and  the  remains  of  whlch  were  found  in  digglng.    A  stone  3  by  6  by  12  inches 
was  found  buried,  adjoining  position  of  old  post. 

78w  Iron  post  6  feet  long,  4  inches  in  diameter,  marked  "  1908  78  M.'*,  set  in 
place  of  old  milet)Ost  78,  whlch  was  found  on  east  slope  of  hiU,  badly  decayed, 
but  marked  as  described  in  old  notes,  and  with  bearing  trees  as  noted. 

79.  Iron  ix)8t  6  feet  long,  4  inches  in  diameter,  niarked  "  1908  79  M.",  set  on 
tvest  slope  of  hill  in  place  of  old  milepost  79,  whlch  was  found  lylng  on  the 
ground  at  its  original  position,  checked  with  bearing  trees. 

80.  Iron  post  0  feet  long,  4  inches  in  diameter,  marked  "  1908  80  M.",  set  on 
gentle  southeast  slope  of  hill  in  brush  and  dead  tlmber,  adjoining  old  milepost 
80  on  the  south.    The  old  post  was  found  well  preserved  and  still  standlng. 

81.  Iron  post  G  feet  long,  4  inches  in  diameter,  filled  with  concrete,  marked 
'•  1008  81  M.",  set  3  feet  in  ground  in  place  of  old  mileiwst  81,  whlch  was  found 
bruken  ofT  at  butt,  in  open  slashing  and  burn  on  top  of  ridge  running  west  to 
one  prong  of  Liberty  Creek,  about  1.5  chains  west  of  spring. 

<S2.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  niarked 
"  1908  82  M.",  set  in  place  of  old  mlleiiost  82,  the  rotted  pine  butt  of  whlch 
was  found  under  State  llne  fence  about  8  chains  northwest  of  house  of  Mrs. 
Anderson,  who  owns  land  on  east  of  line. 

83.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  marked 
"  1908  83  M.",  set  3  feet  in  ground.  Found  a  flat  sandstone  marked  "  W/*  on 
west  side  and  "  I."  on  east  side,  set  in  ground  below  State  llne  fence  for  old 
mileiN>st  83.  One  old  bearing  tree,  a  yellow  pine  4  feet  in  diameter,  the  top  of 
whicb  was  dead,  was  found  S.  24"*  E.,  150  links  dlstant 

84.  Iron  iN)St  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  marked 
*'  1908  84  M.",  set  3  feet  in  ground  in  place  of  old  milepost  84,  the  burned  butt 
of  which  was  found  nnder  State  line  fence.  Pits  2  feet  deep  were  dug  6  feet 
north  and  6  feet  south. 

85.  Granite  moTiument  6  feet  long,  dressed  10  inches  Square  on  top  and  on 
side«  for  18  inches  down  from  top,  marked  "Washington"  on  west  slde, 
**  Idaho "  on  east  side,  and  "  85  M.*'  on  south  side,  with  brass  tablet  stamped 
"1906  85  M.*',  countersunk  and  cemented  in  top.    Monument  is  set  3i  feet  in 
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grouiid  in  place  of  rotted  bult  of  old  square  pine  milepost  85,  which  was  foiind 
In  edge  of  cultivated  fleld  of  Louis  Lowentrout,  22  links  west  of  road. 

86.  Iron  post  6  feet  long,  4  incbes  in  dianieter,  fllled  with  concrete,  marked 
"  1908  86  M.",  set  3  feet  in  grouiid  on  west  slde  of  road  and  on  east  aide  of  a 
cultivated  fleld,  in  place  of  old  milepost  86,  a  graulte  stone  marked  "  1  "  on 
east  and  **  \V  "  on  west  wülch  was  found  under  the  State  llne  fence.  One  old 
bearing  tree,  a  pine  3i  feet  in  dlameter,  bearlng  N.  28"  E.,  116  links  distant.- 
marked  "  Idabo  B.  T.",  was  found,  tbe  otber  two  bearing  trees  baving  been  cut 
down. 

No  trace  of  Reevos's  milepost  87  could  be  dlscovered.  The  polnt  for  milepost 
87  falls  In  wagon  road  with  cultivated  flelds  im  both  sldes.  The  dlstance  be- 
tween  86  and  88  was  found  to  be  159.38  chalus  and  the  fall  lug  131  links  to  the 
east.  The  true  bearing  is  therefore  N.  28'  W.,  and  the  Icngth  of  each  mlle  79.60 
chains. 

87.  Iron  i>ost  6  feet  long,  4  inches  in  dlameter,  fllled  with  concrete,  marked 
"  1908  87  M.",  set  3  feet  in  ground  under  east  fence  of  State  llne  road  and  on 
direct  llne  between  milei)osts  86  and  88.  I*lts  2  feet  deei)  were  dug  6  feet  north 
and  6  feet  south. 

88.  Granite  monument  6i  feet  long,  dressed  10  Inches  square  on  top  and  for 
18  niches  down  from  top  on  each  slde,  marked  **  Washington "  on  west  side, 
"Idaho"  on  east  side,  and  ''88  M."  on  south  slde,  with  brass  biblet  marked 
"  1908  88  M."  countersunk  and  cemented  In  toj).  Monument  was  set  3i  feet  in 
ground,  wltii  mouud  of  rock  plled  around  It,  In  place  of  rotted  butt  of  old  mile- 
lK)st  88,  which  was  found  in  mound,  with  plts  north  and  south,  under  north  and 
south  State  llne  fence,  28  chains  north  of  center  of  S|K>kane  Klver,  2.7  chains 
north  of  Siwkane-Coeur  d'Alene  road  and  Washington  Water  Power  Co.'s  trans- 
uiisslou  llne,  (10  links  southwest  of  curve  in  irrij^ation  ditch. 

80.  Iron  post  (5  feet  long,  4  inchos  in  dianiclcr,  filltMl  with  concrete,  marked 
*'  1(K)S  80  M.",  set  3  feet  in  j^ronnd,  with  niound  of  roclvss  around  post  and  plts  2 
ftH?t  det»p.  0  feet  north  and  G  feet  south.  A  pilo  of  nx'ks  was  found  under 
fence,  an<l  by  dlgging  rotted  I)Utt  of  old  pine  niileiH)st  SO  was  foniid. 

90.  Granite  ni(nninient  (U  foot  long,  dressKl  10  inches  square  on  top  and  for 
18  Inchtn^  down  froni  top,  marked  "Washington"  on  west  side,  "Idaho"  on 
east  side.  and  "00  M."  on  south  side,  with  brass  tablct  stamped  "  11K)8  00  M." 
countersunk  and  cemented  in  center  of  toj).  Moiiuinent  is  set  3Ä  feet  In 
ground  ontMpiarter  of  a  mlle  south  of  niain  lino  of  Northern  Paciflc  Uallway, 
and  has  nionnd  of  rocks  piled  around  it.  Old  niound  was  fonnd  under  fence, 
with  pits  north  and  south,  and  by  digging  down  hi  mound  rotted  butt  of  old 
pine   milepost   00   was   found. 

01.  Iron  post  G  feet  long,  4  Inches  In  dlameter,  filleil  with  concrete.  marked 
'*  1008  Ol  M.",  set  3  ftn^t  in  ground  in  place  of  old  milepost  Ol,  the  rotted  pine 
stmnp  of  which  was  found  under  State-line  fence,  30  links  west  of  wood  shack. 
The  old  bearing  trees  were  nearly  destroye<l. 

02.  Iron  iR)St  G  feet  long,  4  Inches  in  diameter.  tillcd  with  concrete,  marke«! 
"liK).S  02  M.",  set  3  feet  in  ground  on  north  side  of  old  pino  milepost  02,  which 
was  found  set  in  ground  and  now  useil  as  a  fence  post.  Only  one  of  the  original 
l>earlng  tre<»s  was  found.  a  yellow  pine,  22  inches  in  diameter,  bearing  N.  52° 
W.,  00  links  distant,  marketl  "  W^ashlngton  B.  T." 

93.  Iron  post  G  feet  long,  4  Inches  in  diameter.  fillwl  with  concrete,  marked 
**1008  03  M.",  set  3  feet  in  ground  in  place  of  old  milepost  03,  the  charred  top 
of  which  was  found  on  ground.  and  the  rotte<l  stnmp  by  digging. 

04.  Iron  post  G  feet  long,  4  inches  In  diameter.  fllled  with  concrete,  marked 
1008  94  M.",  3  feet  in  ground.    An  old  stone  marked  '*  W.  T."  on  west  side, 
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"I.  T."  OD  east  side,  aud  *'  94  M."  ou  top  was  fouud  set  in  ground,  with  charred 
reniaius  of  Diilei>o8t  04  lying  on  ground  beside  lt. 

05.  Granite  post  0  feet  long,  dressed  10  incbes  »quare  on  top  and  for  18  iuches 
«Iowa  from  top,  uiarked  "  Washington  "  on  west  slde,  **  Idaho "  on  east  slde, 
and  *'  05  M."  on  south  side,  with  brass  tablet  countersunk  and  c^nented  in  top, 
Ktiimi)ed  "  1008  05  M."  Post  is  set  3  feet  In  ground.  75  links  south  of  road,  on 
land  rising  to  the  north,  and  is  one-half  mlle  south  of  house  of  C.  F.  l^ewis. 
This  granite  post  was  set  to  replace  a  new  pine  iH>st  6  inches  Square,  marked 
"1873"  on  north  slde,  "05  M."  on  south  side.  "  I.  T."  on  east  slde,  and  "  W.  T." 
on  west  side,  whlch  was  found  projeeting  4  feet  above  ground,  with  fragments 
of  original  old  milepost  05  lylng  beside  lt. 

96.  Iron  post  6  feet  long,  4  inches  in  diameter,  filied  with  eoncrete,  marked 
"1908  00  M.",  set  3  feet  in  ground,  in  place  of  a  6-inch  pIne  iwst,  marked 
"  1904  •'  on  north,  "  W.  S."  on  west,  **  06  "  on  south,  and  "  I.  S."  on  east,  whlch 
was  found  projeeting  1  foot  above  ground,  with  original  10-inch  Square  mile- 
post OH  beside  lt. 

97.  Irou  i)ost  6  feet  long,  4  Inches  in  diameter,  tilled  with  eoncrete,  marked 
"llÄiS  07  M.",  set  3  feet  in  ground  on  steep  side  of  rldge  facing  south,  from 
wbich  can  be  secn  Coeur  d*AIeue,  Newman,  Hucker,  aud  Liberty  lakes.  An  old 
pine  i)ost  8  inches  Square,  marked  "  1004 "  on  north  side,  "  Washington  "  on 
west  side,  **07  M."  on  south  slde,  and  '*  Idaho  *'  on  east  slde,  was  found  set  in 
i,Toimd,  with  original  milepost  07  lying  beside  lt. 

98.  Iron  post  6  feet  long,  4  inches  In  diameter,  filied  with  eoncrete,  marked 
"  1908  08  M.",  set  in  place  of  a  flr  jiost.  6  Inches  square,  marked  **  08  M."  on 
wMith  slde,  "  Idaho  "  on  east  slde.  "  1JK)4  '*  on  north  slde,  and  "  Washington  " 
(u  west  slde.  whlch  was  found  set  on  a  true  llne,  with  original  milepost  08, 
marked  "  1873—1.  T.— 08— W.  T.",  lylng  beside  lt. 

9i».  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  eoncrete,  marked 
'*19()8  00  M.",  set  3  feet  in  ground  by  the  slde  of  a  white  flr  posl  6  Inches 
Square,  marked  **  1004  "  on  north  side,  "  Idaho  "  on  east  slde,  "  00  M."  on  south 
side,  and  ** Washington"  on  west  slde,  whlch  was  found  set  in  ground,  with 
^  feet  projeeting  above  ground.  Four  old  bearing  trees  were  also  found. 
This  ix)st  Stands  on  a  steep  hlllslde  facing  north  and  east,  elevation  about  4.030 
feet. 

100.  Iron  post  G  feet  long,  4  inches  in  diameter,  fllled  with  eoncrete,  marked 
•*ims  100  M.",  set  3  feet  in  ground,  just  south  of  small  brauch  of  Fish  Creek, 
iit  an  elevation  of  approximately  3,530  feet.  This  iron  post  was  set  In  place  of 
a  12-inch  cedar  post  marked  **  100  M."  on  south  south  side,  "  Idaho  "  on  east 
side,  **  1904  "  on  north  side,  and  *'  Washington  "  on  west  side,  whlch  was  found 
wltli  old  cedar  mlleiwst  alongside  It  marked  on  south  **  1873."  Two  old  bearing 
trees  were  found. 

101.  Iron  post  6  feet  long,  4  Inches  in  diameter,  fllled  with  eoncrete,  marked 
"1908  101  M.",  set  2  feet  in  ground,  resting  on  bedrock,  with  mound  of  rock 
bullt  a round  it.  This  iron  post  was  set  in  place  of  a  granite  block  (5  by  8  by 
29  inches,  marked  **  101  M."  on  top,  "  W."  on  west  slde,  and  "  I."  on  east  side, 
whlch  was  found  set  in  mound  of  rocks  on  steep  rldge,  sloplng  to  Fish  Creek 
Canyon.  The  i)ost  Stands  on  slde  of  a  steep  hlU  facing  soutfi,  about  halfway  to 
summit,  in  comparatively  oi)en  tlmber  and  brush. 

102.  Iron  post  6  feet  long,  4  Inches  in  diameter,  filied  with  eoncrete,  marked 
"1908  102  M.",  set  In  place  of  an  8-lnch  square  cednr  post  marked  "1004"  on 
north  side,  "  Idaho  "  on  easl  side,  **  102  M."  on  south  side,  and  "  Washington  " 
on  west  slde,  whlch  was  found  set  In  ground  with  4  feet  projeeting  above 
ground,  and  with  original  milepost  102,  a  cedar  post  8  inches  in  diameter,  7  feet 
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loiiK,  niarketl  "  187»-I.  T.-102-W.  T.",  lyiiij?  beside  it.    Thls  post  is  on  north 
sloiKJ  of  Kteei»  rfd(re,  olevation  about  3,500  feet. 

103.  Inm  post  (\  fe«»t  loiij?,  4  liu'hi»«  in  diaiiieter,  fllled  with  concreto,  marked 
**1!M)S  103  M.**,  Bet  3  foi*t  iu  }!round  on  south  tside  of  a  cedar  post  10  Inches 
Square,  marked  "  1!XW  "  on  north  8lde,  **  Idaho  "  on  eaat  aide,  "  103  M."  on  aouth 
aide,  and  **  Washington  **  on  west  slde,  which  was  found  projectlniir  6  feet  above 
ground,  with  old  flr  uillei)08t  103,  10  Inches  Square,  marked  "1873-1.  T.  103 
W.  T.",  lylnp  beside  it.  Thls  i)08t  is  on  iwlnt  of  rldge  between  two  draws  which 
Join  about  1.5  duilns  north  and  is  9.4  chains  south  of  Spirit  Creek. 

104.  Iron  iK)st  0  fe(*t  long.  4  inclicH  in  dianieter,  fllled  with  concrete,  marked 
"  1{K)8  104  M.*\  wt  3  fiH't  in  ji^round.  on  south  slde  of  cedar  iK>st  10  inches  Square, 
marked  "  1JH)4  "  on  north  side,  "  Idaho''  on  east  side,  "104  M."  on  south  slde, 
and  "Washington"  on  west  side,  which  was  found  set  in  ground  with  4  feet 
projecting.  Old  Iwaring  trees  were  found.  This  i»ost  is  about  three-quarters  of 
the  way  up  a  heavily  tlmbered  ridge  and  is  at  an  elevation  of  about  3,740  feet 
above  sea  level. 

1(»5.  Iron  {Mist  (>  feet  long,  4  inches  in  dianieter,  fllled  with  concrete,  marked 
"  1908  105  M.",  set  3  feet  in  ground  on  S4>nth  side  (»f  a  hemlock  post  6  inches 
Square,  niarkeil  "  llKKi  "  on  north  side,  '*  Idalio  "  on  east  side.  "  105  M."  on  south 
side,  and  "  Wasliington  "  on  west  side,  which  was  found  set  in  ground,  with 
3  fiHJt  projwting,  with  top  of  original  niileiiost  105,  marked  "1873"  lying  beside 
it.  No  old  bearlng  tret«  were  standing  except  a  KMnch  hemlock  8.  10*  E., 
IM>  links  distant,  marked  "105  M.,  H.  T."  This  i>ost  Stands  on  a  steep  slope 
to  east  alx)ut  8  chains  north  of  crest  of  high  ridge.  It  is  about  4,500  feet  above 
sea  level. 

KH».  lrc»n  |M»st  0  feet  long,  4  inches  in  dinmeter,  fllle<l  witli  concrete,  marked 
"  1JH>S  km;  M.",  M't  .*>  fiH't  in  ground,  <»ii  rocky  land  sloping  northeast.  An  old 
granitc  steine,  ninrkcil  **  W."  on  \v(»st  side,  **  I."  on  ojist  side.  and  "100"  on  top, 
was  found  sd  in  ground.  and  tlirtK»  old  bearlng  tr«H's  were  found. 

MYl.  Iron  i>ost  (>  f(.»et  long,  4  inches  in  dianieter,  lilltHl  with  concrete,  marked 
*'11M>S  107  M.",  set  3  f(H't  in  ground  beside  flr  niilepost  107,  (>  inches  Square, 
niarkcHl  "1!M^"  on  north  side,  "Idaho"  on  east  side,  "107  M."  on  south  side, 
and  "  Washington  "  on  w<'st  slde.  whl<-h  was  found  s<»t  in  ground,  witli  5  feet 
projecting  ahove.  I'onr  old  benring  triH's  were  found.  This  uiilei>o8t  Stands  in 
open  tiniber  on  land  sloping  east. 

105.  Iron  post  (>  feet  long,  4  inclu»s  in  dianieter,  fllled  with  concrete,  marked 
"  liM)S  1(JS  M.",  set  3  feet  in  gronnd  I>y  side  of  pine  iM>st,  S  inches  Square, 
marked  "  IJH^"  on  north  side,  "Idnlio"  on  «»ast  sid«N  "  lOS  M."  on  south  side, 
and  "  Washington  "  on  west  side,  wliich  was  found  set  in  gronnd  witli  4  feet 
proj<»cting  ;iI>ove.  No  trace  of  old  niilcposl  of  1S73  was  found.  Miiepost  108 
Stands  in  a  lnn*n  at  south  (Mlge  of  nicadow  owned  hy  Mr.  UtilTman  on  Blanchard 
Creek.     l^^levation  is  ahont  2.;i40  fc<»t  alH)ve  Sfni  level. 

109.  Iron  iiost  (>  feet  haig.  4  inclies  in  dianieter,  fllled  with  concrete,  marked 
"  11M)S  lOJ)  M.",  set  3  feet  in  ground  hy  side  of  pine  post  10  inciies  scjuare,  marked 
"IJKM"  on  north  slde.  "Idaho"  on  east  side,  "  lot)  ^1."  on  south  slde,  and 
"Washington"  on  west  side.  which  was  found  set  in  ground  with  5  feet  pro- 
jecting.   ThrtH?  old  bearlng  trees  were  found. 

110.  Iron  i>ost  0  feet  long.  4  in<lies  in  dianieter,  fllled  with  concri»te,  marked 
"  VM)S  11(»  M.",  set  3  f(H?t  in  ground  by  side  of  cedar  iM)8t  S  inches  square,  marked 
"1904"  on  north  side,  "I<laho"  on  east  slde.  "llo  M."  on  south  side.  and 
"  Washington  "  ou  west  slde.  Threi^  old  Ix'aring  tre<»s  were  found.  This  iK)st 
is  at  liead  of  draw  ninning  northeast  and  füll  of  brush. 

111.  Iron  ix)8t  ü  feet  long,  4  inches  hi  dianieter,  fllled  witli  concrete,  marked 
"  1908  111  M.",  set  3  feet  iu  ground  by  side  of  pine  iK)st  10  inches  square,  marked 
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'1904"  on  north  slde,  "Idaho"  on  east  side,  "111  M."  on  south  s!de,  and 
"  Washington  "  on  west  slde,  whlch  was  found  set  in  ^ound,  with  5i  feet  pro- 
Jectiiig  flbove.  and  with  fragnients  of  original  1873  nilleiwst  111  lying  near. 
Three  old  bearing  trees  were  found.  This  milepost  Stands  on  south  slde  ot 
shnllow  open  draw.  running  east. 

112.  Iron  post  6  feet  long,  4  inches  in  dlameter,  filled  with  concrete.  marked 
"1908  112  M.",  set  3  feet  in  ground  bjPside  of  post  10  inches  Square,  marked 
-1904"  on  north  side,  "Idaho"  on  east  slde.  "112  M."  on  south  side,  and 
"  Washington  "  on  west  side,  which  was  found  projecting  4  feet  above  the 
ground,  with  remains  of  original  1873  milepost  112  lying  beside  it.  The  wooden 
post  is  used  as  corner  of  fences  running  west  and  north  nnd  Stands  at  edge 
of  brush  and  timber  at  southeast  corner  of  level  cultivated  meadow. 

113.  Iron  post  6  feet  long,  4  Inches  in  diameter,  filled  with  eoucrete,  marked 
"1908  113  M.",  set  3  feet  in  ground  in  place  of  old  tamarack  milepost  113, 
marked  "  W.  G.  1873  ",  "  W.  C.  I.  T.",  "  W\  C.  113  M.",  "  W.  C.  AV.  T.",  which  was 
found  lying  down.  This  post  is  about  3  chalns  west  of  the  Idaho  &  Washington 
Northern  Railroad  and  5  chains  east  of  a  marshy  lake  160  acres  in  extent  lying 
on  the  Washington  side  of  the  line. 

114.  Iron  post  6  feet  long,  4  inches  in  diameter,  filled  with  cement,  marked 
"1908  114  M.",  set  3  feet  in  ground  by  side  of  tamarack  post  8  inches  square, 
marked  "  1873  "  on  north  side,  "  I.  T."  on  east  side,  "  114  M."  on  south  side, 
and  "  \y.  T."  on  west  side,  which  was  found  set  in  ground,  projecting  5  feet 
above.  and  used  as  fence  post.    Three  old  bearing  trees  w^ere  found. 

115.  Granite  monument  6  feet  long,  dressed  10  inches  square  on  top  and  for 
18  inches  on  ench  side  down  f rom  top,  marked  "  115  M."  on  south  face,  "  Wash- 
ington "  on  west  face,  and  "  Idaho "  on  east  face,  with  circular  brass  tablet 
stamped  "  1908  115  M.",  countersunk  nnd  cemented  in  top.  (See  PI.  V,  ß,  p.  26.) 
This  monument  is  set  Z\  feet  in  ground  in  place  of  rottod  butt  of  old  tamarack 
milepost  which  was  found  in  ground  on  west  side  of  large  Clearing,  150  links 
northwest  of  a  bam.    Three  old  bearing  trees  were  also  found. 

116.  Iron  post  6  feet  long,  4  Inches  in  diameter,  filled  with  concreto,  marked 
"  lfK)8  116  M.",  set  3  feet  in  ground  in  place  of  old  milepost  116,  tlie  rotted  butt 
of  which  was  found  in  ground.    Three  old  bearing  trees  were  also  found. 

117.  Iron  post  6  feet  long.  4  inches  in  diameter,  marked  "  1908  117  M.", 
adjolning  old  milepost  117  on  the  north.  Old  post  found  burned  off  at  the 
bottom.    Pits  were  dug  6  feet  north  and  6  feet  south  of  post. 

118.  Iron  post  6  feet  long,  4  inches  in  diameter,  marked  "  1908  118  M.",  set 
agalnst  west  side  of  old  milepost  118,  which  was  found  still  Standing,  but 
charred  from  forest  flres.  Pits  were  dug  6  feet  north  and  6  feet  south.  A  road 
bears  west  41  links. 

119.  Iron  post  6  feet  long,  4  inches  in  diameter,  marked  "  1908  119  M.",  set 
against  north  side  of  old  milepost  119,  which  was  found  still  standlng,  but 
decayed  at  bottom,  4  links  east  of  llne.  Pits  were  dug  6  feet  north  and  6  feet 
soutli  of  post. 

120.  Granite  monument  6  foet  long,  1  foot  square,  dressed  10  Inches  square 
on  top  and  for  18  inches  down  sides.  marked  "  Washington "  on  west  side, 
*'  Idaho  "  on  east  side,  and  "  120  M."  on  south  slde,  with  bronze  cap  stnmped 
•*  1908  120  M,"  set  in  top.  This  monument  projects  18  inches  above  ground,  and 
beside  it  on  the  north  is  old  milepost  120,  a  pine  post  whlch  was  found  well 
preseri'ed  and  In  place  on  west  fence  llne  of  road.  The  monument  Is  set  agalnst 
the  east  slde  of  stralght  rall  fence  on  the  west  slde  of  road,  with  cleared  land 
on  the  east  and  timber  on  the  west.  The  land  sloiies  sllghtly  toward  the  north. 
Center  of  track  of  road  Is  due  east  32  links.    Comblnatlon  board  and  barbed- 
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wire  fence  Is  due  enst  42  links.     Pits  were  dug  6  feet  north  nud  G  feet  south  of 
monunieiit. 

121.  Broken  granite  monument  projecting  about  0.30  foot  above  general  sar- 
face  of  ground,  mnrked  **  Washington  "  on  west,  **  Idaho  "  on  eäst,  and  **  121  M." 
on  south  side,  with  bronze  cap  stami>ed  "  1908  121  M."  set  in  top.  This  post 
ig  looated  in  a  street  in  the  town  of  Newport.  t'here  were  no  surface  traces 
of  old  niilepofit  121.  All  bearing  treeS  had  been  destroyed  and  stumps  up- 
rooted,  but  evldences  of  thelr  positions  remnined  froni  the  ladinting  roots;  po- 
sitions  consistent  with  old  notes.  A  hole  was  dug  in  the  street  at  the  approxi- 
mate  Position,  and  rotten  w(K>d  of  old  post  and  charred  block  were  found  be- 
ner.th  the  surface.  In  this  hole  the  above-described  broken  gi'imite  moiioment 
was  set,  one  piece  2i  feet  long,  12  inches  Square  in  the  bottom  of  hole,  r^nd  on 
top  of  tbat  a  second  piece  3^  feet  long,  12  inches  Square  in  the  rough,  dreeaed 
to  10  inches  Square  on  top  and  for  18  inches  down  sldes.  This  monunieot  Is 
5.32  chains  due  east  of  east  rail  of  the  Great  Northern  Railway  spur  to  milL 

122.  Iron  post  6  feet  long,  4  inches  in  dianieter,  filled  with  concrete,  marked 
"1909  122  M.",  projecting  about  3  feet  above  ground  on  south  shore  of  Bat 
Island.    IMate  II,  B  (p.  14),  shows  one  of  the  wltness  trees  to  this  niilepost. 

128.  Stone  monument  6  feet  long,  dressed  to  10  inches  square  on  top  and  for 
18  inches  down  sides,  engnived  "  123  M."  on  south  face,  **  Idaho  "  on  east  face, 
and  "Washington"  on  west  face,  with  bronze  tablet  stamped  "1909  123  M." 
set  in  toj).  Bearing  pits  were  dug  6  feet  north  and  6  feet  south  of  monument. 
Old  mileiK)St  123  was  found,  marked  "1873"  on  north  face,  **123  M.**  on  scnith 
face,  "  I.  T."  on  east  face,  and  "  W.  T."  on  west  face.  This  monument  Stands 
on  south  edge  of  plateau. 

124.  Iron  ix)st  6  feet  long,  4  inches  in  diameter.  filled  with  concrete,  marked 
*•  1909  124  M.",  sot  4  feet  in  gronnd  in  place  where  old  mile|K)st  124  was  found 
rotted  off,  but  wilh  tliose  marks  distin^uishable:  **  124  M."  on  south  side. 
"W.  T."  on  west  side,  **  I  T."  on  east  side,  and  "1873'»  on  north  side.  Old 
bearing  troes  were  found  as  doscribod  in  notes  of  1S78. 

125.  Iron  post  6  feet  long,  4  inches  in  dianieter,  filleii  with  concrete,  marked 
"1009  125  M.",  sot  4  fet^t  in  ground  in  place  where  old  uiilepost  125  had  stood. 
Old  post  was  found  r<>tte<l  and  lying  on  mound  of  rock,  with  bearing  trees  as 
descrilKHi  in  notes  of  1S73. 

120.  Iron  post  6  feet  long,  4  inches  in  diameter.  filletl  with  concrete,  marked 
"1900  12(»  M.".  set  4  feet  in  ground  in  place  where  old  niileiH)st  126.  marked 
*'  1S73  "  on  north  face,  "  I.  T."  on  east  face,  *'  W.  T."  on  west  face,  and  "  M.  126  '* 
on  south  fa<*e,  was  found  rotted  (»ff  and  lying  on  ground.  Hearing  trees  were 
found  as  descrlbed  in  old  potes. 

127.  Iron  post  i\  feet  long.  4  inches  in  dianieter.  filled  with  concreto,  marked 
**1900  127  M.".  set  4  feet  in  ground  in  place  where  old  milepost  127  was  found 
Standing,  but  badly  rotted  and  charreii.  with  no  marlcings  cliscernible. 

12S.  Iron  post  6  foot  long,  4  inches  in  diameter.  filleil  with  concrete.  marked 
*•  llM)n  128  M.",  s**t  in  place  where  cid  milepost  12S  was  found  rotte<l  off  and 
lying  dowm,  marked  and  witnessed  as  describe<l  in  old  notes.  This  milepost 
Stands  on  east  sloi»e  of  mountain. 

12t).  Iron  post  0  feet  long,  4  inches  in  diameter,  filletl  with  concrete,  marked 
"1900  129  M.",  set  in  ground,  whero  old  milepost  120  was  foimd  standing, 
markod  and  witnessed  as  descrlbed  in  old  notes.  This  post  Stands  on  northeast 
slope  of  fqnw. 

KiO,  Iron  post  0  foot  long,  4  inches  In  diameter,  filknl  with  concrete.  marked 
"1000  l.'iO  M.",  sot  in  gn>nnd  in  place  whero  old  milepost  IHO  wjis  found  st-uid- 
ing.  marked  and  witnessed  as  described  in  old  notes.  This  iH)st  Stands  20  links 
jsouth  of  small  creek  flowing  east. 
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131.  Iron  po8t  6  feet  Ion;?,  4  inclies  In  diameter,  flUed  wlth  concrete,  marked 
'^  190D  131  M/*,  set  in  gronnd  in  place  where  old  milepost  131  was  found  Stand- 
ing, marked  and  witnessed  by  pits  ns  described  in  old  notes.  Post  Stands  on 
east  slope  of  moimtain  in  dense  thtcket  of  young  trees. 

132.  Iron  post  6  feet  long,  4  Ruches  In  diameter,  flUed  with  concrete,  marked 
"  1909  W.  C.  132  M.",  set  in  place  of  milepost  132  W.  C.  wbicli  was  found  stand- 
tng  in  good  condition  marked  und  witnessed  ns  described  in  old  notes. 

133.  Iron  post  6  feet  long,  4  inches  in  dfameter.  fllled  with  concrete,  marked 
"  1900  133  M.",  set  in  place  of  milepost  133.  a  white  plne  post  10  by  10  inches, 
marked  "  Washington  "  on  west,  "  133  M.  F.**  on  south,  and  *'  Idaho  "  on  east 
fiEices,  which  was  found  Standing,  evidently  reset  sinoe  1873.  It  projectetl 
1^  feet  above  ground.  No  new  bearing  trees  had  been  marked,  but  old  Wash- 
ington and  Idaho  bearing  trees  were  found.  One  old  bearing  tree  was  foiind 
dead  and  uprooted. 

134.  Iron  post  6  feet  long,  4  inches  in  diameter,  filled  with  concrete,  marked 
"  1909  134  M.",  set  in  place  of  old  milepost  134,  which  was  found  marked  and 
witnessed  as  described  in  old  notes.  This  post  Stands  on  east  slope  of  hill  neur 
sommlt. 

135.  Iron  post  6  feet  long,  4  Inches  in  diameter,  fllled  with  concrete,  marked 
"  1909  135  M.'*,  set  in  place  of  milepost  135,  which  had  evidently  been  reset.  It 
was  marked  **  135  M.*'  on  south,  **  Washington  "  on  west,  and  "  Idaho  **  on  east 
fäcesL  Ko  trace  of  original  post  was  found,  but  Washington  and  Idaho  bearing 
trees  were  located. 

136.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  marked 
**  1909  136  M.**,  set  in  place  of  old  mIlepost#36,  which  was  found  rotted  ofT  and 
lying  down.  Washington  betiring  tree  was  found  but  no  traces  of  othera  This 
post  Stands  on  south  slope  of  spur  about  75  links  from  summit. 

137.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  marked 
*M909  137  M.",  set  in  place  of  old  milepost  137,  which  was  found  Standing 
marked  and  witnessed  as  described  in  old  notes.  This  post  Stands  on  south 
slope  of  ridge. 

138.  Iron  post  6  feet  long,  4  inches  in  diameter,  filled  with  concrete,  marked 
"1909  138  M.",  set  in  place  of  old  milepost  138,  which  was  found  stand&ng 
marked  and  witnessed  as  described  in  old  notes.  This  post  Stands  at  the  foot 
of  a  steep  north  west  slope  in  henvy  timber. 

139.  Iron  post  6  feet  long,  4  inches  In  diameter.  fllled  with  concrete,  marked 
"  1909  139  M.",  set  in  place  of  old  milepost  139,  which  was  found  lying  down 
«with  stump  in  ground.  marked  nnd  witnessed  as  described  in  old  notes.  This 
po0t  Stands  alKuit  half  way  up  south  slope  of  spur. 

140.  Iron  post  6  feet  long,  4  inches  in  diamoter,  fllled  with  concrete,  marked 
*'  1909  140  M.",  svt  In  place  of  old  milepost  140,  which  was  found  rotted  off  and 
placed  Inside  rotten  tree  stump.  The  witness  trees  were  all  down,  but  stumps 
were  found,  and  the  place  where  the  post  had  stood  was  located  from  directlons 
and  distances  as  given  in  old  notes.  No  trace  of  stump  of  old  post  could  be 
found,  however.    Milepost  140  Stands  on  south  edge  of  a  ridge  about  half  wny 

to  summit 

141.  Iron  post  6  feet  long,  4  inches  in  diameter.  fllled  with  concrete,  marked 
•*1909  141  M.*»,  set  in  place  of  old  milepost  141,  which  was  found  Standing 
marked  and  witnessed  as  described  in  old  notes. 

142.  Iron  post  6  feet  long,  4  inches  In  diameter,  fllled  with  concrete,  marked 
"  1909  142  M.",  »et  in  ground  in  positlon  of  old  milepost  142,  the  stump  of  whieh 
was  located  from  witness  trees  as  described  In  old  notes.  The  i^rtion  of  i^et 
above  ground  could  not  be  found.  This  post  Stands  on  southeast  slope  of  ridge, 
alx>ut  4  chains  from  foot  of  hill. 
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143.  Iron  post  6  feet  long,  4  inches  in  dlameter,  flUed  witb  concrete,  marked 
*'  1009  143  M/\  set  in  plnce  of  old  milepost  143,  which  was  found  marked  and 
witnessed  as  described  in  old  notes. 

144.  Iron  post  6  feet  long,  4  inches  In  diameter,  fllled  witb  concrete,  marked 
"  1900  144  M.",  set  in  place  wbere  stump  of  old  milepost  144  was  found.  Tbe 
Portion  of  old  post  above  ground  could  not  be  found,  but  tbe  old  Idaho  bearing 
tree  was  Standing  in  fair  condition.  From  it  tbe  other  bearing  trees  were 
located,  and  tbe  stump  of  tbe  post  found. 

145.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  witb  concrete,  marked 
"  1909  145  M.",  set  In  place  of  old  milepost  145  in  bottom  of  gulcb. 

146.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  witb  concrete,  marked 
"1909  146  M.",  set  in  place  of  old  milepost  146,  which  was  found  lying  on 
ground  witb  rotten  stump  in  ground. 

147.  Iron  i)ost  6  feet  long,  4  inches  in  diameter,  fllled  witb  concrete,  marked 
"1909  147  M.",  set  in  ground  in  place  of  old  milei)ost  147,  which  was  found 
Standing  In  good  condition,  witb  bearing  trees  as  described  in  old  notes. 

148.  Iron  post  6  feet  long.  4  inches  in  diameter,  filltMi  witb  concrete,  marked 
"  1909  148  M.",  set  in  place  of  old  milepost  148.  The  old  post  was  not  standlng. 
but  from  tbe  old  bearing  trees  a  charred  i)ost,  wlthout  dlscemlble  scriblng, 
was  found,  and  by  dlgging  tbe  bottom  of  tbe  old  milepost  was  located  near  it. 

149.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  witb  concrete,  stamped 
"  1909  149  M.",  set  in  place  of  old  milepost  140.  which  was  found,  as  were  all 
tbe  old  bearing  trees,  in  good  condition.  Post  Stands  on  north  slope  of  mountain 
in  open  timber.  About  151.5  links  enst  of  tbe  old  milepost  was  found  an  old 
camp  of  tbe  party  of  1873,  witb  a  #lazed  cedar  tree  at  tbe  camp  slte,  marked 
"  Saturday  Camp  Oct.  9,  1873." 

150.  Iron  iK)st  0  feet  lonp,  4  inches  in  diameter,  fllled  wlth  concrete,  marked 
"  1909  150  M.",  8et  In  place  of  old  milepost  150.  which  was  found  rotted  off 
and  lylng  down,  but  wlth  all  marks  in  fcood  condition.  All  old  bearing  trees 
were  found  In  crood  condition.    Tills  i)ost  Stands  on  nearly  level  bench  land. 

151.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  wlth  concrete,  stamped 
"1909  151  M.",  set  In  place  of  old  milepost  151,  which  was  found  standlng  In 
good  condition. 

152.  Iron  post  0  feet  long.  4  Inches  In  diameter,  fille<l  wlth  concrete,  stamped 
**  1009  152  m:\  set  In  place  of  old  mileiwst  152.  which  was  found  standlng.  The 
old  bearing  trees  were  In  good  condition. 

153.  Iron  post  0  feet  long,  4  Inches  In  diameter,  fllled  wlth  concrete.  stamped 
"1000  153  M.",  set  in  place  wbere  old  milepost  1.'>.'5  was  found,  on  sonthern  edge 
of  a  lar^e  bnrn.  land  rising  gradually  tow.ird  the  north.  The  old  bearing  trees 
were  probably  destroyed  by  flre,  bnt  the  post  was  in  jjood  condition. 

1.54.  Iron  post  0  feet  long.  4  Inches  in  diameter.  fllled  wlth  concrete,  marked 
"  ITKK)  154  M.",  set  in  place  where  old  milepost  l.'>4  lind  stood.  Old  post  was 
lying  on  ground,  and  a  new  baisam  post  was  fonnd  set  in  hole  above  stump  of 
old  post. 

155.  Iron  i>ost  6  feet  long,  4  inches  in  diameter.  AIKmI  wlth  concrete.  marked 
"1000  155  M.",  set  In  place  where  old  nillei)ost  l.%5  was  fonnd  standlng  In  good 
condition. 

150.  Iron  post  0  feet  long,  4  Inches  In  diameter,  filhnl  witb  concrete.  stamped 
"1000  150  M.",  set  3  feet  in  ground  in  i»lace  where  oUi  niileiH)st  I.^'jO  had  stood. 
Old  post,  marked  "  W.  T.,  I.  T.,  1.S7.S,  15(),*'  witb  npi»er  i»art  well  preserved,  was 
fonnd  rottefl  off  and  lying  on  ground.  The  bearing  trees  were  as  described  In 
old  notes.    Plate  IV  (p.  IS)  shows  a  section  of  one  of  the  witness  tree.s. 

157.  Iron  post  0  feet  long,  4  inches  in  diameter.  fllled  witb  concrete,  marked 
"1900  157  M.",  set  4  feet  in  ground  In  place  where  old  niilei>ost  157  had  stood. 
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Old  poflt  marked  "  1873  "  on  north  face,  "  I.  T."  on  east  face,  "  157  "  on  south 
face,  and  "  W.  T."  on  west  face,  was  found  Standing  and  in  good  condltlon  and 
was  placed  beeide  new  iron  post.  Old  yew  bearing  tree,  16  incbes  in  dianieter, 
marked  '*  Idaho  "  and  at  base  "  B.  T/',  was  found  S.  10"  E.,  12.5  links  distant. 

158.  Iron  post  6  feet  long,  4  inches  In  diameter,  fllled  with  concrete,  stamped 
"  löOü  158  M.",  set  4  feet  In  gronnd  nt  ix)int  whore  old  milepost  158  was  found, 
Standing,  but  charred  so  that  no  marks  were  discernible.  A  pile  of  rocks  was 
beaped  about  6  Inches  a round  tbe  old  post.  Bnmed-over  blnze  and  scribe  marks 
were  found  on  a  bearing  tree  S.  30*  W.,  21  links  distant. 

151>.  Iron  i)08t  6  foet  long,  4  inches  In  dlanieter,  fllled  wlth  concrete,  stamped 
**  1909  159  M.",  set  4  feet  in  ground  in  place  where  old  mil^)08t  159  was  found, 
Standing,  in  good  conditloiK  Old  bearing  trees  were  found  as  described  In  old 
notes. 

1<H>.  Iron  post  6  feet  longv  4  inches  in  dlameter,  fllled  with  concrete,  stamped 
"  1909  160  M.",  set  4  feet  \xx  ground  on  southeast  plope  of  hill  near  top  of  rldge 
in  brush  and  young  hemlock,  white  pine,  and  spruce  timber,  in  place  where  old 
miIei)ost  160  had  stood.  The  old  post  was  found  rotted  off  and  lying  down  and 
the  place  where  it  had  stood  was  determined  from  the  witness  trees,  whlch 
were  all  found. 

161.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  stamped 
"  1900  101  M.*\  set  4  feet  in  ground,  with  rocks  piled  a round  base,  on  south  slde 
and  ngainst  stump  of  tree  found  on  line.  Old  milepost  161  was  found  lying 
down,  apparently  never  having  been  set ;  in  the  old  notes  it  is  described  as  "  a 
bnlsam  flr  10  inches  in  diameter  on  line."  Bearing  trees  were  found  as  de* 
Bcribed  in  old  notes. 

162.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  wlth  concrete,  stamped 
"  1909  162  M.",  set  3  feet  in  ground,  with  rocks  piled  about  1  foot  high  around 
it,  in  hole  where  old  milepost  162  had  stood.  Old  post  was  found  lying  down 
and  rotted,  with  bearing  trees  as  described  in  old  notes. 

163.  Iron  i)ost  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  marked 
"  1909  163  M.",  set  2  feet  in  ground  to  solid  rock,  with  rocks  piled  about  2  feet 
bigh  around  it,  in  place  whero  old  milepost  163  was  found,  Standing,  in  good 
eondition,  wltnessed  as  described  in  notes  of  1873. 

164.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  stamped 
•*  1909 164  M.",  set  3  feet  in  Kroiind  in  place  of  old  cedar  milepost  164,  which  was 
found  in  apparently  as  good  eondition  «s  whon  set,  marked  and  witnessed  as 
described  in  notes  of  1873,  at  the  head  of  j»  small  gully  leading  from  a  lateral 
table-land  about  halfway  up  mountain  side,  surrounded  by  rather  heavy  cedar 
and  hemlock  timber. 

165.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  wlth  concrete,  stamped 
•*  1909  165  M.",  set  3^  feet  in  ground  in  place  where  stump  of  old  milepost  166 
was  found  in  ground,  with  old  post  lying  beside  it,  marked  and  witnessed  as 
described  in  old  notes. 

166.  Iron  post  6  feet  long,  4  inches  In  diameter,  fllled  with  concrete,  stamped 
"  1909  166  M.",  set  3  feet  in  ground  in  place  where  stump  of  old  milepost  166 
was  found  in  ground,  wlth  upper  part  of  iwst  rotted  ofl'  and  lying  down  beside 
it,  in  good  eondition,  marked  and  witnessed  as  described  in  notes  of  1873.  This 
post  Stands  in  a  narrow  valley. 

167.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  stamped 
"  1909  167  M.",  set  3  feet  in  ground  in  place  where  stump  of  old  milepost  167 
was  found,  with  upper  part  rotted  of^  *«nd  lying  beside  it,  marked  and  wit- 
nessed as  described  in  notes  of  1873. 
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168.  Iron  post  G  feet  loufir.  4  iuches  In  dinmeter,  fllled  with  coucrete,  stamixHl 
**  1900  168  M/\  set  3  feet  Ui  ground,  in  place  where  old  milepoet  168  wag  found 
»tnndlng  in  good  eondition,  niarked  and  witnessed  as  deflcribed  in  notes  of 
1873,  on  soutbwest  slope  of  mountain  about  halfway  to  the  Bummit. 

169.  Iron  post  6  feet  long,  4  inchefi  in  diameter,  fllled  witb  concrete,  stamped 
"  1909  168  M:\  set  in  place  of  old  niilepost  169,  which  was  found  rotted  off  and 
lying  down  beeide  stump  in  ground,  on  steep  nortb  slope  about  7i  ebains  south 
of  one  brancb  of  Ilugbes  Creek. 

170.  Sandy  quartzlte  schist  rock,  12  inches  by  12  incbes  by  3  feet,  witb  bronze 
tablet  marked  "  1909  170  M.",  Inserted  in  top,  set  in  place  of  old  niilepost  170, 
which  was  found  almost  rotted  off  and  leaning  on  rock  uphill,  marked  and 
witnessed  as  described  in  notes  of  1873,  on  soutbwest  slope  of  mountain  about 
two-thirds  of  distance  to  summit. 

171.  Iron  i)08t  6  feet  long,  4  inches  in  dinmeter,  fllled  witb  concrete,  staroped 
**1909  171  M.",  set  in  place  of  old  milepost  171,  which  had  apparently  been 
knocked  over  by  a  falling  tree,  on  east  slope  of  a  hlll  in  a  dense  thlcket  of 
small  trees  and  brush. 

172.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  staniped 
*'  1909  172  M.",  set  in  place  of  old  niilepost  172,  which  was  found  lying  down 
and  iiartly  rotted.    The  old  bearing  trees  could  not  be  found. 

173.  Iron  post  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  stamped 
''1909  173  M.'*,  set  2  feet  in  ground  to  bedrock,  with  rocks  plled  around  post 
in  place  of  old  mileiiost  173,  which  was  found  lying  down,  rotted,  and  showing 
effects  of  Are,  all  marks  except  **  W.  T.",  being  obliterated.  The  old  bearing 
trees  could  not  be  found,  i)robably  haviiig  been  destroyed  by  flre. 

174.  Iron  iiost  6  feet  long,  4  inches  in  diameter,  fllled  with  concrete,  stamped 
••1909  174  M.'\  2.3  links  north  of  oUl  milei>ost  174,  a  fir  tree  marked  on  four 
sides  as  described  in  old  notes,  still  growiiij;  and  in  good  condition.  All  old 
bearing  trees  wore  foiiiul  ir  goinl  coiulitiou. 

175.  A  quartzite  rock  5  feet  long  and  IS  inches  Square,  with  brass  tablet 
inserted  in  top  stanipe<l  **  VM)i)  175  M.",  set  in  hole  2*  feet  dcn^p  in  place  of  old 
uiileiKist  175,  which  was  found  rotttnl  olT  and  lying  down,  with  all  scribing 
discemible  and  all  old  benring  trees  in  good  condition. 

176.  Iron  i>ost  0  feet  long,  4  inches  in  diameter.  fllletl  with  charcoal,  stamped 
**  1909  176  M.'\  set  in  place  of  old  nnIei>ost  176,  the  stamp  of  which  was  found 
in  ground,  with  post  lying  down  beside  it,  rotted  and  all  nmrks  except  "1873" 
obliterated.  All  old  bearing  trees  were  found.  Post  Stands  on  south  slope  of 
mountain,  the  ridge  of  which  bears  nearly  north  and  south. 

170^.  Stone  .SA  fiH't  long,  14  inches  wide.  and  8  inches  thick,  with  broDse 
tablet  set  in  top  stanipetl  **  IIKH)  17(5^  M.".  set  2  feet  in  shallow  ground  and 
rock  mound  built  around  it  to  niako  it  tirni,  in  placp  where  old  milepost  176^ 
was  found  lying  down  and  rotted,  with  all  old  markiug  still  discernlble.  All 
old  bearing  trc'es  were  found  as  described. 

This  marks  the  north  end  of  the  retracenient  of  the  old  survey.  The  line 
from  this  iK)int  northward  to  the  international  boundary  was  run  as  an  original 
survey. 

177.  In)n  post  6  fwt  long,  4  inches  in  diameter,  filk^l  with  concrete,  stamped 
"  1009  177  M." 

Monument  at  international  boundary:  The  i)osition  of  the  Canadian  llne  was 
obtained  in  the  following  way.  Transit  was  set  np  at  boundary  monument  195, 
(PI.  VI,  .1),  which  is  on  summit  of  a  mountain  V^.'M  chains  east  of  State 
line.  The  monument  was  sightcd  2  miles  to  the  west  ontlie  summit  of  another 
mountain.     With  this  direction,   the  llne  was  run  westw^urd  uutil  the  State 
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line  was  intersected.  A  point  0.53  link  south  of  intersection,  on  account  of 
curvature  of  parallel,  was  accepted  as  true  Intersection.  The  directloii  of  the 
Une  coimecting  the  two  international  monuments  was  found  to  be  S.  89"  42'  W. 
At  i)oii\t  of  intersection,  a  pit  3  feet  Square  and  2  feet  deex)  was  dug,  and  a 
monument  built  in  it  of  quartzite  rock  with  cement  mortnr,  6  feet  high, 
4  feet  above  ground,  tapering  from  3  feet  Square  at  the  base  to  1  foot  Square 
at  the  top,  with  a  bronze  tablet  stamped  "  1909-Canada-United  States- Washing- 
ton-Idaho", inserted  in  top.  (See  PI.  VI,  B.)  Elevation  of  international  monu- 
ment 195  is  6,153.93  feet,  elevation  of  State  monument  6,027.10  feet;  these 
elevatlons  are  not  checked  and  are  on  vertical  angle  stadia  line  30  miles  from 
the  bench  mark. 
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PREFACE. 


By  Alfred  H.  Brooks. 


During  the  Russian  occupation  of  Alaska  many  facts  concerning 
the  geology  of  Alaska  PeiÜDsula  were  coUected,  but  Dali  and  Becker' s 
study  of  the  coal  and  gold  deposits  of  Unga  Island  and  of  some  of 
the  coal  beds  of  the  mainland  in  1895  represents  the  first  attempt  at 
systematic  investigation  of  the  mmeral  resonrces.  Martin,  in  1903 
and  1904,  made  the  first  examination  of  the  petroleum  seepages. 
Meanwhile  other  investigators  had  contributed  to  the  knowledge  of 
the  general  geology,  the  most  notable  work  being  Martin  and  Stan- 
ton's  sümmary  of  the  Mesozoic  stratigraphy. 

The  pursuance  of  the  general  plan  of  investigating  the  coal  re- 
sources  of  Alaska  led  to  the  surveys  here  reported.  Mr.  Atwood's 
chief  purpose  was  to  survey  the  three  most  important  local  coal  fields, 
the  Chignik,  Herendeen  Bay,  and  Unga,  but  incidentally  he  collected 
considerable  inf  onnation  in  regard  to  the  general  geology  and  mineral 
resources  of  the  entire  peninsula.  The  data  thus  gathered,  together 
with  the  results  of  previous  investigations,  have  been  embodied  in 
this  report. 

Mapping  was  done  in  some  detail  in  the  surveyed  coal  fields  and 
the  results  are  set  forthwith  considerable  confidence  as  to  their 
accuracy.  Far  less  definite  Information  was  obtained  as  to  the  areal 
and  stratigraphic  geology  and  mineral  deposits  of  the  rest  of  the 
peninsula.  Therefore  the  sections  devoted  to  these  subjects  must  be 
regarded  simply  as  a  sunmiary  of  the  best  Information  available.  It 
is  believed,  however,  that  this  report  will  serve  as  a  useful  reference 
book  both  to  those  who  are  developing  the  mineral  resources  of  the 
peninsula  and  to  those  who  are  interested  in  the  more  purely  scien- 
tific Problems.  If  funds  are  available,  more  detailed  investigations 
of  the  geology  and  mineral  deposits  will  be  undertaken  when  the 
mining  advancement  seems  to  demand  them. 

The  discovery  of  gold  in  Califomia  and  the  consequent  increase  in 
the  population  of  that  State  led  to  a  demand  for  fuel  along  the 
Pacific  seaboard,  and  this  demand  provided  the  first  incentive  to  the 
search  for  coal  in  Alaska.  As  early  as  1854  attempts  were  made  to 
mine  coal  on  Cook  Inlet.     Coal  claims  were  staked  on  Unga  Island 
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.  in  the  early  seventies  and  10  years  later  some  systematic  mining  at 
this  and  other  localities  in  southwestem  Alaska  was  begun.  The 
rapid  development  of  the  more  accessible  coal  fields  of  CaUfomia, 
Washington^  and  Vancouver  Island;  which  began  about  1870,  sup- 
plied  the  west  coast  market,  and  from  that  time  until  very  recently 
little  attention  has  been  given  to  Alaska  coal.  Mining  to  supply  local 
demand  has,  however,  continued  in  the  peninsula  to  the  present  day. 

The  coal  of  Alaska  Peninsula  is  not  of  as  high  grade  as  that  of  the 
Bering  River  and  Matanuska  fields,  but  the  fields  are  more  accessible. 
The  fields  here  described  are  all  near  good  harbors,  a  location  that 
will  give  them  an  advantage  over  the  higher-grade  coals  of  other 
Alaska  fields.  Moreover,  their  close  proximity  to  the  great  circle 
route  from  Puget  Sound  to  Yokohama  will  certainly  eventually 
accrue  to  their  benefit,  though  it  must  be  confessed  that  their  imme- 
diate  use  for  trans-Pacific  shipment  does  not  seem  practicable.  On 
the  other  band,  unless  petroleum  is  found,  they  fumish  the  only 
local  source  of  f uel  for  Alaska  Peninsula,  which  is  without  timber. 

Some  drilling  for  oil  has  been  done  on  the  peninsula,  but  it  has 
not  shown  either  the  presence  or  the  absence  of  a  commercially 
valuable  pool.  It  appears,  however,  that  the  geologic  data  at  band 
Warrant  the  continuation  of  the  search. 

So  f ar  as  known  geologic  conditions  like  those  on  Unga  Island, 
where  successful  gold  mining  has  been  carried  on  for  many  years, 
may  be  found  in  other  parts  of  the  Province,  so  that  there  seems  to 
be  a  field  here  that  Warrants  the  attention  of  the  lode  prospector. 

Except  for  the  absence  of  timber,  the  conditions  in  Alaska  Penin- 
sula are  more  f avorable  for  mining  than  in  many  other  parts  of  the 
Territory.  The  open  season  is  longer  and  the  winter  is  less  severe 
than  in  the  interior  or  in  Seward  Peninsula.  Numerous  good  harbors 
are  open  to  navigation  throughout  the  year.  The  luxuriant  growth 
of  grass  in  the  peninsula,  except  in  the  high  mountains,  favors  the 
use  of  horses,  and  the  many  streams  and  lakes  render  much  of  the 
region  readily  accessible  to  small  boats. 
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AUSKA  PENmSÜLA. 


By  Wallace  W.  Atwood. 


INTRODUCTION. 

LOCATION  AND  EXTENT  OF  ABEA  COXSIDEBED. 

The  regions  under  consideration  in  this  report  are  included  within 
that  portion  of  Alaska  that  extends  southwestward  from  Cook  Inlet 
to  Unimak  Pass.  This  land  area  is  a  relatively  narrow  peninsula, 
tapering  from  a  width  of  about  100  miles  at  the  northeast  end  to 
about  20  miles  at  the  southwest  end.     (See  PL  I.) 

A  line  drawn  from  Cape  Douglas  .to  the  head  of  Bristol  Bay  may 
be  taken  as  the  northeast  limit  of  the  peninsula.  The  westem  limit, 
strictly  defined,  is  at  the  margin  of  the  land  just  east  of  Unimak 
Island.  The  water  route  between  Unimak  Island  and  the  Irue  end 
of  the  peninsula  is,  however,  narrow  and  very  shallow,  being  unnavi- 
gable  except  by  small  boats,  and  since  the  physiographic  break  is  so 
slight  the  peninsula  has  been  here  defined,  for  convenience  in  descrip- 
tion,  as  extending  to  the  western  margin  of  Unimak  Island  or  to 
Unimak  Pass.  This  land  is  included  between  54°  and  59°  north  lati- 
tude  and  153°  and  165°  west  longitude.  The  linear  extent  of  the 
peninsula  from  northeast  to  southwest  is  approximately  550  miles; 
the  areal  extent  is  fully  30,000  square  miles.  Numerous  islands, 
some  of  which  will  be  referred  to  in  this  report,  are'associated  with 
the  peninsula.  The  total  land  area  of  these  islands,  not  including  the 
Kodiak  group,  is  probably  about  4,000  square  miles. 

PBEVIOXJS  EXPLOBATIONS  AND   ST7BVEYS. 

Early  exploraiians. — ^Previous  to  1741  southwestem  Alaska  had 
not  been  visited  by  white  people.  In  that  year  Vitus  Bering,  a  Dane 
commissioned  in  the  Russian  Navy,  left  the  coast  of  Kamchatka  in 
command  of  an  expedition  to  search  for  a  continent  to  the  east. 
The  expedition  sailed  in  two  vessels,  one  commanded  by  Bering  him- 
self  and  the  other  by  his  lieutenant,  Chirikof .  The  vessels  soon  became 
separated,  and  Bering,  after  following  a  very  irregulär  course,  reached 
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tlie  American  coast  near  Mount  St.  Elias.  On  his  retum  joumey 
westward  he  discovered  the  Shumagin  group  of  islands,  among  which 
he  remained  several  days,  and  passed  along  the  coast  to  the  westward 
within  sight  of  several  of  the  Aleutian  Islands.  Chirikof  sailed  east 
and  sighted  the  American  coast;  probably  near  Gross  Sound.  He, 
like  Bering,  sighted  some  of  the  Aleutian  Islands  on  his  retum  jour- 
ney.  During  the  foUowing  half  Century  hardy  Siberian  für  hunters, 
called  promyshleniki,  ventured  into  these  unknown  seas  in  search  of 
valuable  fürs,  the  existence  of  which  had  been  reported  by  the  mem- 
bers  of  Bering's  crew.  These  daring  men  pushed  their  way  eastward 
along  the  Aleutian  chain  of  islands  to  the  mainland  of  Alaska,  and 
their  ultimate  mastery  of  the  region  led  to  Russia's  becoming  a  North 
American  power. 

About  1767  Capt.  Krenitzin,  of  the  Russian  Navy,  was  sent  out  to 
explore  the  American  coast.  He  determined  astronomically  a  few 
po^itions  in  the  eastern  part  of  the  Aleutian  chain  of  islands  and  along 
the  southem  coast  of  the  Alaska  Peninsula. 

The  first  important  systematic  survey  of  any  part  of  what  is  now 
known  as  Alaska  was  made  by  Capt.  Cook,  the  great  Englishnavigator. 
He  made  a  landing  in  May,  1778,  near  Mount  Edgecumbe,  in  south- 
eastern  Alaska,  after  which  he  sailed  westward,  exploring  Prince 
William  Sound  and  Cook  Inlet,  and  thence  southwestward  along  the 
southem  shore  of  the  Alaska  Peninsida  as  far  as  Unalaska  Island. 
Cook  next  entered  Bering  Sea  and  continued  exploration  along  the 
coast  toward  the  north,  through  Bristol  Bay,  Norton  Sound,  and 
Bering  Strait,  until  he  was  checked  by  an  Arctic  ice  pack. 

In  1789  Joseph  Billings  left  Kamchatka  in  command  of  a  Russian 
expedition,  with  Orders  to  explore  and  map  the  coast  visited  by  the 
für  hunters.  He  stopped  at  Unalaska  and  Kodiak  on  his  way  east- 
ward to  Prince  William  Sound,  but  contributed  very  little  Informa- 
tion regarding  the  geography  of  southwestern  Alaska. 

A  more  valuable  series  of  coastal  explorations  was  undertaken  in 
1826,  and  in  the  next  few  years  a  careful  survey  of  the  northem  coast 
of  the  Alaska  Peninsula  was  made  by  Capt.  Lütke.  The  southern 
coast  of  the  Alaska  Peninsula  was  mapped  about  this  time  by  Vasilief . 
These  expeditions  were  under  the  auspices  of  the  Russian  Govern- 
ment, and  their  work  was  the  last  exploratory  work  of  importance 
in  southwestern  Alaska  previous  to  the  transfer  of  that  land  to  the 
United  States. 

In  1848  Grewingk*  compiled  an  admirable  summary  of  all  previous 
work  of  a  geographic  or  geologic  nature  and  assembled  the  facts  con- 

1  Orewlngk,  C,  Beiträge  zur  Kenn tniss  der  oro^raphi.schen  und  geognostischen  Beschaffenheit  der  Nord- 
west Küste  Amerilo»,  mit  den  anliegenden  Inseln,  St.  Peteisburg,  1850.  Contains  geologic  and  other 
maps. 
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veniently  in  a  single  volume.  Some  noteworthy  contributions  to  the 
paleontology  of  the  peninsula  were  made  by  European  scientists  on 
the  basis  of  specimens  collected  by  Russians. 

For  some  years  after  the  purchase  of  Alaska  by  the  United  States, 
in  1867,  little  exploration  work  was  done,  though  the  Coast  Survey 
began  to  chart  the  coast  line.  In  the  course  of  this  work,  Dali  made 
valuable  geologic  observations.  The  first  systematic  geologic  work 
in  the  Alaska  Peninsula  was  undertaken  in  1895  by  Dall^  and  Becker.' 
Dali  was  authorized  by  the  United  States  Geological  Survey  to  investi- 
gate  and  report  on  the  coal  and  lignite  deposits  of  Alaska,  and  these 
studies  took  him  to  southwestern  Alaska.  He  visited  the  island  of 
Unga,  the  coal  fields  near  Herendeen  and  Chignik  bays,  and  several 
other  points,  collecting  in  addition  to  aU  aYaüable  data  on  the  coal 
deposits  much  valuable  Information  on  the  general  geology  of  the 
peninsula.  Becker  at  the  same  time  visited  southwestern  Alaska 
and  reported  on  the  gold  mines  then  in  Operation  on  Unga  Island. 

Late  in  the  season  of  1898,  Spurr  and  Post,^  under  the  auspices  of 
the  United  States  Geological  Survey,  crossed  the  peninsula  from 
Naknek  to  Katmai.  Spurr  later  prepared  a  reconnaissance  geologic 
map  of  that  portion  of  the  peninsula  based  upon  that  work. 

Emerson  and  Palache,*  who  were  members  of  the  Harriman  Alaska 
expedition  of  1899,  landed  at  several  points  on  the  Alaska  Peninsula 
and  neighboring  Islands,  and  made  important  contributions  to  the 
knowledge  of  the  general  geology  of  this  district.  Palache's  studies 
on  the  shores  of  Stepovak  Bay  have  been  especially  valuable  to  the 
writer  in  connection  with  recent  work  in  that  region. 

In  1903  Martin  °  examined  oil  fields  near  Cold  Bay,  and  in  bis 
report  refers  to  the  general  geology  of  that  portion  of  the  peninsula. 
T.  W.  Stanton,  G.  C.  Martin,  and  R.  W.  Stone,  as  members  of  a 
United  States  Geological  Survey  party,  spent  the  season  of  1904 
along  the  shores  of  the  Alaska  Peninsula  between  Cook  Inlet  and 
Unga.  Their  studies  were  devoted  largely  to  the  Mesozoic  section  • 
and  the  coal  deposits '  of  the  peninsula.  UnpuWished  notes  and 
maps  by  Stone  on  the  Cape  Douglas  region  have  been  used  in  the 
preparation  of  this  report.  During  the  course  of  the  same  work 
Martin  visited  the  Shumagin  Islands,  and  reported  upon  the  gold 

■Dali,  W.  H..,  Report  on  ooal  and  lignite  of  Alaska:  Seventeentb  Ann.  Rept.  U.  8.  Geol.  Survey,  pt.  1, 
1896.  p.  fi07. 

*  Becker,  O.  F.,  Reoonnaissanoe  of  the  gold  flelds  of  soothem  Alaska:  Eighteenth  Ann.  Rept.  U.S.  OeoL 
Surrey,  pt.  3, 1898,  pp.  83-85. 

sSpurr,  J.  E.,A  reconnaissance  In  southwestern  Alaska  in  1898:  Twentieth  Ann.  Rept.  U.  S.  Geol.  Survey, 
pt.  7, 1900,  pp.  43-263. 

*  Emerson  and  Palache,  Harriman  Alaska  Expedition,  vol.  4, 1904. 

ft  ICartln,  Q.  C,  The  petroleum  fields  of  Pacific  coast  of  Alaska:  Bull.  U.  S.  Geol.  Survey  No.  250, 1905. 
*Stanton,  T.  W.,and  Martin,  G.  C,  The  Mesosoio  section  on  Cook  Inlet  and  Alaska  Peninsula:  BulL 
Oeol.  Soc.  America,  vol.  16, 1905. 
'  Stone,  R.  W.,  Coal  resources  of  southwestern  Alaska:  Bull.  U.  S.  Geol.  Survey  No.  259. 1905,  pp.  151-171. 
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deposits  of  Unga  and  Popof  Islands.^  A.  J.  Collier  ^  in  1904  ex* 
aniined  the  gold-bearing  quartz  veins  on  Unalaska  Island.  In  tlic 
same  year  Sidney  Paige  •  visited  the  Herendeen  Bay  coal  field  and 
prepared  a  report,  which  appeared  in  1906. 

The  present  report  is  based  chiefly  upon  work  during  the  season  of 
1908  by  the  writer,  assisted  by  H.  M.  Eakin.    The  studies  which  had 
preceded  our  work  aided  us  in  locating  points  of  special  interest  and. 
in  anticipating  the  general  geologic  conditions  to  be  dealt  with.     Tho 
results  of  these  earlier  expeditions  have  been  freely  used  in  describing* 
the  general  geologic  conditions  on  the  peninsula.    During  the  season 
Mr.  Eakin  completed  a  reconnaissance  topographic  map  of  a  por- 
tion  of  the  peninsula  in  the  vicinity  of  Baiboa  and  Herendeen  baj^s, 
including  the  Island  of  Unga  (PL  II),  and  later  prepared  a  similar 
map  for  the  region  adjoining  Chignik  Bay  (PL  VII,  p.  40) .  During  the 
same  period  the  writer  prepared  a  geologic  map  of  each  region  that 
was  surveyed  topographically,  and  the  field  work  placed  on  sketcli 
maps  has  been  transferred  to  the  topographic  maps  with  as  much 
accuracy  as  possible  (Pls.  VII  and  VIII,  pp.  40  and  42).     In  addition 
to  the  districts  in  which  detailed  work  was  done  during  the  season, 
a  few  other  points  of  especial  interest  were  visited,  and  mention  of 
these  points  will  appear  in  the  course  of  the  report. 
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1  Martin,  O.  C,  Oold  deposits  of  the  Shumagin  Islands:    Bull.  U.   S.    OeoL   Survey  No.  259,  1905, 
pp.  100-101. 
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movements  whenever  it  was  possible.  Since  leaving  the  field  the 
writer  has  become  indebted  to  Messrs.  F.  R.  Philbrick  and  R.  A. 
Foster,  engineers  at  the  Herendeen  Bay  mines,  for  maps,  charts, 
drill  records,  and  numerous  photographs,  all  pertaining  to  the  Heren- 
deen Bay  coal  field. 

CHARACTER  OF  THE  COUNTRY. 

GEOOBAFHY. 

MOUNTAINS. 

A  chain  of  mountains  known  as  the  Aleutian  Range  runs  through 
the  central  portion  of  the  Alaska  Peninsula.  To  the  northeast  these 
mountains  reach  elevations  of  approximately  5,000  feet  above  sea 
level;  to  the  southwest  they  decUne  gradually  to  between  2,000  feet 
and  3,000  feet  in  the  neighborhood  of  Chignik  and  Herendeen  Bays. 
Still  farther  west  the  general  crest  line  of  the  ränge  declines,  but  there 
are  isolated  volcanic  peaks  of  conspicuous  elevation  (PI.  III,  Ä). 
The  Aleutian  Range  has  the  rugged  features  characteristic  of  most 
young  mountains,  a  condition  which,  together  with  the  perennial 
snow  fields  on  the  upper  slopes,  makes  the  ränge  one  of  striking  scenic 
beauty  (PL  III,  B).  The  peaks  are  sharply  defined,  the  Valleys 
broad,  open,  and  U-shaped,  and  the  intervalley  ridges  in  most  places 
narrow.  Along  the  summits  in  the  northern  portion  of  the  peninsula 
are  several  large  alpine  glaciers.  West  of  Cape  Douglas  a  few  glaciers 
reach  nearly  to  sea  level  (PI.  IV,  A),  and  one  glacier  on  the  west 
slope  of  Pavlof  Mountain  is  fuUy  10  miles  long.  To  the  southwest, 
in  and  near  the  crest  line  of  the  ränge,  large,  open,  amphitheatral 
basins  have  been  excavated  by  the  glaciers  that  formerly  exLsted 
there.  These  basins  have  the  characteristic  cirqueUke  form,  with 
rather  even  floors  bounded  by  precipitous  walls. 

The  lower  300  or  400  feet  of  the  mountain  slopes  are  clothed  with 
grasses,  mosses,  and  irregularly  scattered  bunches  of  alder  bushes. 
Above  this  zone,  where  the  mountain  slopes  are  not  too  steep  for 
Vegetation,  they  are  imperfectly  covered  by  mosses  and  short  grass. 
In  this  latter  zone,  and  extending  even  higher,  there  is  commonly 
an  abundance  of  dwarfed  flowering  plants.  Still  higher,  there 
is  a  marked  areal  increase  in  bare  rock  surfaces. 

On  the  west  shore  of  Pavlof  Bay  there  are  two  conspicuous  cones 
(PI.  III,  A)y  the  larger  of  which  is  appropriately  known  in  that  vicinity 
as  Smoking  Mountain.  This  peak  rises  to  an  elevation  of  8,900 
feet.  On  Unimak  Island,  Shishaldin,  Pogromni  (6,500  feet),  and 
Isanotski  peaks  (8,032  and  8,088  feet)  are  conspicuous  volcanic 
mountains.  The  mountains  of  the  islcinds  south  of  the  Alaska 
Peninsula  are  rugged  and  reach  in  some  places  elevations  of  about 
2,500  fe^t, 
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LOWLANDS. 

A  lowland  of  varying  width  extends  northwest  from  the  Aleutian 
Range  to  the  shores  of  Bristol  Bay.  Its  greatest  width  ia  about 
20  miles.  This  lowland  belt  is  continuous  from  the  northeast  ter- 
minus  of  the  peninsula  to  a  point  not  far  west  of  Pavlof  Bay,  or 
within  about  50  miles  of  the  eastem  end  of  Unimak  Island.  The 
topography  of  this  lowland  belt  is  that  of  a  piain  varied  by  low 
morainic  hüls  and  narrow  Valleys.  It  is  a  tundraUke  coimtry, 
covered  with  a  luxuriant  growth  of  grasses  and  mosses.  Among 
the  morainic  hills  are  shallow  depressions  containing  lakes  or  marshes. 

Most  of  the  larger  vaUeys  in  the  peninsula  have  bottom  lands, 
nearly  at  sea  level.  At  the  heads  of  all  the  larger  bays  where  detailed 
mapping  has  been  done  are  extensive  meadowlands.  These  lowland 
areas,  whether  in  the  larger  Valleys  or  at  the  heads  of  bays,  support 
a  growth  of  grass  which  in  places  reaches  a  height  of  5  feet.  On  the 
Islands  where  detailed  work  has  been  done  there  are  also  small  low- 
land areas  associated  with  the  larger  Valleys  or  marginal  portions 
of  the  lands.  The  northwest  portion  of  Unga  Island  has  a  gently 
roUing  topography,  the  highest  point  being  not  more  than  600  feet 
above  the  sea. 

COASTS. 

The  Pacific  Ocean  side  of  the  Alaska  Peninsula  presents  a  bold, 
rugged  shore  line,  bordered  at  many  points  by  steep  cliffs  (PI.  V). 
It  is  indented  by  fiordlike  inlets,  separated  from  each  other  by  rocky 
headlands.  The  islands  bordering  the  coast  appear,  in  places,  to  be 
seaward  continuations  of  the  headlands.  Along  this  coast  and  asso- 
ciated with  the  steep  cliffs  are  overhanging  ledges,  arched  rocks,  sea 
caves,  rock  pillars,  and  balanced  rocks — features  such  as  are  developed 
on  rock-bound  coasts  exposed  to  the  vigorous  action  of  ocean  waves 
(Pls.  IX,  By  p.  62,  and  XII,  Aj  p.  92).  At  several  places  along  this 
southeast  coast  of  the  peninsula  are  sea  terraces,  in  part  cut  in  solid 
rock  and  in  part  composed  of  loose  material  that  has  been  handled 
by  the  waves  and  the  undertow.  These  sea  terraces  indicate  that 
the  sea  once  stood  at  a  higher  level  relative  to  the  land. 

The  northwest  coast,  bordering  Bristol  Bay,  is  in  striking  contrast 
to  that  bordering  the  Pacific  Ocean.  From  a  point  near  the  head  of 
Bristol  Bay  southwest  to  within  a  few  miles  of  the  western  terminus 
of  the  peninsula  the  coast  line  is  low.  It  is  the  margin  of  the  north- 
west coastal  piain  of  the  peninsula  and  marks  the  line  to  which  the 
waters  reach,  as  they  lap  upon  a  piain  which  extends  from  the  base 
of  the  mountains  seaward  and  somewhat  beyond  the  prcsent  shore 
line.  Low  sand  bars  and  islands  border  the  coast  on  this  side  of  the 
peninsula,  shutting  in  shallow  lakes  and  lagoons.  Sand  dunes,  some 
of  which  are  50  feet  in  height,  are  found  on  the  islands  and  at  places 
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on  the  mainland.  Near  the  head  of  Bristol  Bay  the  north west  mar- 
gin of  the  peninsyla  is  marked  by  a  low  sea  cliflF,  developed  by  the 
werk  of  the  waves  as  they  have  encroached  upon  the  lowland  belt. 

DRAINAGE. 

As  the  peninsula  is  narrow,  all  the  streams  are  short.  The  main 
divide  is  near  the  crest  line  of  the  Aleutian  Range  and  part  of  the 
drainage  goes  to  the  Pacific  Ocean  and  part  to  Bristol  Bay.  The 
streams  emptying  into  the  Pacific  Ocean  flow  through  canyonlike 
Valleys  until  they  reach  the  meadowlands  at  the  heads  of  bays  or 
fiords.  On  the  northwest  or  Bristol  Bay  side,  the  drainage  is  delayed 
in  many  places  in  small  lakes  or  ponds.  Near  the  northeast  end  of 
the  peninsula,  among  the  mountains,  are  four  large  lakes — Kukaklek, 
Naknek,  Becharof,  and  Ugashik — all  of  which  receive  their  waters 
from  the  surrounding  Mountains  and  drain  westward  into  Bristol 
Bay.  A  chain  of  lakes  extends  well  into  the  mountains  f roni  the  head 
of  Chignik  Bay,  and  from  the  northern  end  of  this  drainage  area  it  is 
but  a  short  portage  over  a  lowland  area  to  the  drainage  which  flows 
into  Bristol  Bay.  The  route  is  commonly  followed  by  natives  with 
small  boats. 

CUMATE. 

The  Alaska  Peninsula  is  in  about  the  same  latitude  as  the  British 
Isles,  and  except  in  the  northern  part  does  not  suffer  from  severe 
climatic  conditions.  The  rainfall  varies  from  about  100  inches 
annuaUy  in  the  western  portion  of  the  peninsula  to  probably  about 
20  inches  on  the  shores  of  Shelikof  Strait.  At  Goal  Harbor  (Unga 
Island)  the  average  annual  rainfall  is  49  inches.  Snow  covers  the 
entire  area  during  the  winter  months,  even  to  sea  level,  and  remains 
until  late  in  March.  By  the  latter  part  of  May  the  snows  have  com- 
monly left  the  lowlands  and  the  lower  portions  of  the  mountain  slopes. 
During  the  summer  months,  from  June  to  September,  inclusive,  much 
of  the  weather  is  delightful.  Though  rains  may  be  frequent,  they 
are  usually  not  so  heavy  as  to  interfere  with  out-of-door  work.  The 
mean  temperature  from  May  to  October  varies  from  49.1°  at  Kodiak, 
to  45.5°  at  points  farther  west. 
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VEGETATION. 

Weather  record/or  Mine  Harborf  Herendeen  Bay,  Alaska. 
[Reoords  made  by  volunteer  weather  observers.] 


17 


Temperature  (•F.). 

Precipltatlon. 

Months. 

Maxi- 
mum. 

Mini- 
mum. 

23 

12 
-  7 

Mean. 

Mean. 

Clear. 

Clouds, 
raüi.or 
snow. 

Rain. 

Snow. 

Maxi- 
mum. 

Mini- 
mum« 

Maxi- 
mum. 

Mini- 
mum. 

1902. 
October 

55 
47 
45 

45.0 
38.9 
25.7 

33.6 
2&2 
14.0 

39.8 
34.3 
20.7 

Day«. 

7 
5 
7 

Daf». 
24 
25 
24 

Jnehe». 

6.15 

6.45 

.89 

Inche». 

2 

8 

12 

Incket, 

November 

TVpcf^m^iier 

1903. 

38 
44 

49 
45 

53 
65 
68 
68 
61 
55 
40 
43 

-15 
-17 
15 
15 
30 
32 
38 
40 
31 
18 
15  • 
13 

22.7 
34.5 
39.2 
38.5 
45.6 
54.1 
55.6 
57.4 
52.5 
42.9 
33.7 
34.5 

6.8 
21.1 
23.6 
26.2 
33.6 
40.4 
45.2 
45.8 
42.3 
30.3 
23.8 
25.5 

13.9 
27.8 
31.4 
32.4 
39.6 
47.3 
50.4 
51.6 
47.4 
36.6 
28.8 
30.0 

10 
5 

11 
5 
6 

.5 
4 
5 
2 
2 
2 
4 

21 
23 
20 
25 
25 
25 
27 
26 
28 
29 
28 
27 

2.36 
6.61 
1.00 
2.25 
2.59 
1.01 
2.51 
4.25 
5.10 
3.97 
2.60 
5.02 

9 

10 

3 

2 

February 

Mareh 

April 

May 

June 

Joly 

August 

September 

October 

November 

24 

17 

8 

Deoember 

2 

42.6 

30.4 

36.5 

61 

304 

40.17 

1904. 

40 
41 
44 

45 
55 
58 
05 
63 

-  2 

-  7 
4 
3 

22 
31 
37 
30 

30.1 
28.8 
31.9 
34.0 
44.7 
49.5 
5.3.7 
53.0 

17.3 
13.1 
15.8 
21.4 
29.8 
37.3 
41.6 
43.4 

23.7 
21.5 
23.9 
27.7 
37.3 
43.4 
47.7 
48.1 

7 
8 
6 
1 
5 
2 
1 
2 

24 
21 
25 
29 
26 
28 
30 
29 

3.00 

.49 

.30 

1.42 

.81 

1.30 

3.79 

4.78 

18 
17 
15 
20 
8 

10 

Febniary . . . , , , 

10 

}itm^h , 

6 

April 

8 

May 

June 

July 

Aucufct 

Mine  Harbor  frosen  Dec.  18.  1902,  to  May  6,  1903;  Dec.  29,  1903,  to  May  26,  1904;  Jan.  3  to  May  25, 
1905:  Jan.  15  to  Mar.  17. 1906. 

Fresh  snows  are  commonly  seen  on  the  mountain  tops  in  the  later 
pari  of  August,  and  preparation  for  the  winter  season  should  not  be 
postponed  beyond  the  last  of  September.  During  the  winter  the 
snowfall,  as  reported  unofficially,  varies  from  10  to  30  feet  in  depth. 
The  mean  winter  temperature  on  the  Alaska  Peninsula  is  about  30°. 
The  minimum  temperatures  recorded  at  the  stations  where  observa- 
tions  have  been  systematically  made  are:  Kodiak  —  6*^,  Goal  Harbor 
—  12*^,  Herendeen  Bay  —17°.  On  some  of  the  islands  south  of  the 
peninsula  it  is  reported  that  cattle  graze  throughout  the  year. 
During  the  winter  the  frequent  storms  on  the  Pacific  shore  are  ex- 
ceedingly  dangerous  to  small  craft.  Bristol  Bay  freezes  over  during 
the  winter  and  is  not  usually  navigable  until  late  in  April. 

VEGETATION. 

Small  conifer  trees  grow  in  the  northeastem  portion  of  the  Alaska 
Peninsula  as  herein  defined  and  on  Kodiak  Island.  The  trees  are 
fewer  in  number  and  smaller  in  size  to  the  west  and  disappear  alto- 
gether  in  the  vicinity  of  Naknek  Lake,  where  the  largest  forms  of 
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plant  lif e  are  alder  bushes.  These  bushes,  in  places,  reach  a  height  of 
15  feet,  but  are  more  commonly  only  6  or  8  feet  high.  Southwest  from 
Naknek  Lake  to  the  end  of  the  peninsula  and  to  the  most  westerlj 
of  the  Aleutian  Islands  there  are  no  trees.  The  alder  bushes  are  as 
a  rule  confined  to  the  lower  500  feet  of  the  mountain  slopes  and  are 
unevenly  distributed.  Smallwillow bushes  border  some  of  the  streams 
and  grow  in  the  lowland  areas.  The  dominant  and  conspicuous 
form  of  Vegetation  in  this  region  is  grass,  which  grows  luxuriantly  in 
the  lowland  areas  and  clothes  the  mountain  slopes,  where  the  sur- 
faces  are  not  too  steep  or  too  rugged  to  permit  Vegetation  to  get  a 
footing,  to  an  elevation  of  about  1,000  feet  above  sea  level.  Above 
the  grass-covered  areas,  even  to  the  tops  of  the  mountains,  are 
occasional  small  bunches  of  flowering  plants,  some  patches  of  short 
grass,  and  some  moss.  The  coastal  piain  on  the  northwest  side  of 
the  peninsula  is  a  tundra  covered  with  moss  and  grass,  and  mosses 
and  grasses  grow  luxuriantly  over  all  but  the  more  rugged  portions 
of  the  islands  south  of  the  peninsula.  Small  areas  of  land  have  been 
cultivated  for  vegetable  gardens  at  various  places  in  this  portion  of 
Alaska,  but  no  more  extensive  agriculture  has  as  yet  been  under- 
taken.  The  luxuriant  growth  of  grasses  in  the  broad  Valley  bottoms 
suggests  the  possibility  of  raising  sufficient  winter  fodder  for  cattle, 
and  the  grass-covered  hillsides  would  serve  as  summer  ranges. 

SETTLEMENT. 

Begimiing  on  the  northeast  the  ports  at  which  the  United  States 
mail  steamer  usually  calls  are  Cold  Bay,  Chignik  Bay,  Unga  (on  Unga 
Island),  Sand  Point  (on  Popof  Island),  Goal  Ilarbor  (on  Unga  Island), 
Belkofski,  Unalaska,  and  Nushagak.  (See  PI.  VI,  in  pocket.)  This 
last  port  is  at  the  head  of  Bristol  Bay,  a  little  northwest  of  the  penin- 
sula proper,  and  the  mail  steamer  calls  there  diudng  the  sunmier 
months  only.  At  Cold  Bay  there  has  been  only  one  white  settler 
during  the  last  few  years.  At  Chignik  Bay  there  are  two  salmon 
canneries,  a  post  office,  and  a  native  village.  During  the  summer 
season  between  400  and  500  men  are  employed  in  the  canneries,  and 
a  few  prospectors  are  also  at  work  in  this  region.  At  Unga  there  are 
a  post  ofhce  and  a  small  native  village.  Some  cod  fishing  is  carried 
on  from  Unga  and  at  Baralof  Harbor,  a  few  miles  north  of  the  vil- 
lage of  Unga.  Sand  Point,  at  the  northwest  end  of  Popof  Island,  is 
a  local  trading  center  and  a  post  office,  while  Pirate  Cove,  on  the 
north  shore  of  Popof  Island,  is  a  fishing  Station.  At  Coal  Harbor, 
on  the  north  end  of  Unga  Island,  there  is  a  small  settlement  of  white 
people.  Unalaska  is  a  local  trading  center  and  also  a  coaling  Station 
for  United  States  revenue  cutters  and  for  steamers  engaged  in  Bering 
Sea  fisheries  or  trade.  Nushagak  is  an  important  fishing  Station,  and 
hundreds  of  men  are  engaged  during  the  summer  in  catching  salmon 
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and  in  operating  the  canneries  at  this  port.  The  winter  population, 
however,  consists  of  scarcely  more  than  a  dozen  white  people  and  a 
small  number  of  natives. 

A  few  white  people  live  at  a  distance  from  the  Settlements.  At 
Herendeen  Bay,  on  the  north  side  of  the  peninsula  in  about  the 
same  longitude  as  Unga,  there  is  a  coal-mining  camp,  at  wliich  there 
is  usually  at  least  one  white  man.  There  are  white  people  on  the 
shores  of  Pavlof  Bay,  on  certain  of  the  islands  south  of  that  bay,  on 
some  of  the  Shumagin  Islands  southeast  from  Unga,  and  on  Mitro- 
f  ania  Island.  In  addition  to  the  native  villages  already  mentioned, 
a  few  natives  live  on  Bear  River,  a  short  distance  east  of  Port  Moller, 
at  Port  Heiden,  Ugashik,  Ugaguk,  Naknek,  and  at  several  other  points 
along  the  north  side  of  the  peninsula.  There  are  small  native  Settle- 
ments at  the  head  of  Naknek  Lake  and  at  Katmai,  on  the  Pacific 
Ocean  side.  The  entire  resident  population  probably  includes  not 
more  than  50  whites  and  1,000  natives. 

COMMEBCIAL  DEVELOPMENT. 

The  known  mineral  resources  of  the  Alaska  Peninsula  include  coal, 
petroleum,  gold,  and  copper.  Their  distribution  is  shown  on  Plate 
VI  (in  pocket).  Of  the  coal  fields,  only  three  are  known  to  be  of 
commercial  importance — the  Unga  Island  field,  the  Herendeen  Bay 
field,  and  the  Chignik  Bay  field. 

Vnga  Island  coal  field. — Previous  to  1882  there  was  no  mining  in 
this  field  except  by  Russians,  who  are  reported  to  have  taken  some 
coal  from  outcrops  near  the  beach.  Between  1882  and  1884  a  Com- 
pany was  engaged  in  mining  at  this  locality  and  is  said  to  have  kept 
20  men  at  work  throughout  that  period  and  to  have  supplied  with 
fuel  small  steamers  engaged  in  seal  hunting.  Some  of  the  coal  was 
used  for  domestic  purposes,  and  two  cargoes,  amounting  to  about 
700  tons,  are  reported  to  have  been  sent  to  San  Francisco  in  1883. 
The  property  is  now  under  the  control  of  the  Tide  Water  Consolidated 
Co.  Several  drifts  have  been  opened  and  one  mine  put  into  Oper- 
ation on  a  shipping  basis.  Bunkers  have  been  built  about  100  feet 
from  the  shore,  and  a  steel  conveyor  connects  them  with  the  mine. 
The  developed  coal  bed  outcrops  about  200  feet  above  tidewater. 

Herendeen  Bay  coal  field. — ^The  presence  of  coal  in  the  Herendeen 
Bay  region  has  been  known  for  a  number  of  j^ears.  Several  attempts 
have  been  made  toward  its  development,  but  little  coal  has  yet  been 
mined.  The  first  exploitation  of  the  field  was  undertaken  in  1 880  by  a 
Corporation  known  as  the  Alaska  !Mining  and  Development  Co.  Two 
drifts  were  run,  one  about  200  feet,  the  other  about  300  feet  in  length, 
on  a  coal  bed  of  4  feet  average  thickness.  The  coal  was  brought  to 
the  water  front  by  a  steam  motor  on  a  small  tramway,  and  several 
hundred  tons  were  taken  out  in  1890,  of  which  amount  the  U.  S.  S. 
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Albaiross  used  between  200  and  300  tons.^  At  that  time  there  was 
no  immediate  market  for  the  coal,  as  the  Western  States  and  Terri- 
tories  were  f  uUy  supplied  f rom  the  Washington  and  Vancouver  mines. 
The  field  was  therefore  abandoned  and  no  further  work  was  done 
until  1898,  when  C.  A.  Johnson  relocated  the  coal  land  and  started 
what  is  known  as  the  Johnson  tunnel.  The  property  passed,  in  1902, 
into  the  hands  of  a  Company,  which,  howeyer,  did  very  little  work, 
and  forfeited  all  its  rights  in  1904.  Tlie  present  claimants  haye  made 
surveys  of  the  field  and  have  done  some  caref ul  prospecting,  including 
a  small  amount  of  core-drill  work.  They  have  also  surveyed  a  rail- 
way  route  from  Herendeen  Bay  to  Baiboa  Bay  and  completed  a 
chart  of  the  Baiboa  Bay  Harbor. 

Chignik  Bay  coal  field. — Coal  was  discovered  in  the  bluff  of  Chignik 
River  in  1885,*  but  active  mining  was  not  undertaken  until  1893. 
Since  that  time  the  Alaska  Packers'  Association  has  operated  its 
mines  to  procure  fuel  for  the  cannery  on  Cliignik  lagoon  and  for  the 
steamers  engaged  in  the  fisheries.  Short  prospecting  tunnels  have 
been  driven  on  the  coal  seams  on  Whaler's  Creek,  in  Thompson  Val- 
ley, and  a  few  miles  inland  from  the  head  of  Hook  Bay. 

Coal  developments  at  other  points  on  the  peninsula  have  been 
relatively  insignificant.  On  the  south  side  of  the  peninsula,  just  east 
of  Pavlof  Bay,  a  Uttle  mining  of  lignite  was  carried  on  during  the 
season  of  1908  for  local  consumption.  At  the  other  locaUties  where 
coal  is  known  to  exist  little  more  than  preliminary  prospecting  has 
been  done. 

Petroleum  developments, — Some  drilling  has  been  done  in  the  vicinity 
of  Cold  and  Dry  bays,  where  oil  seepages  were  discovered.  In  1902 
and  1903  work  was  carried  on  at  Dry  Bay,  but  the  field  wasafterwards 
abandoned.  In  1903  and  1904  several  wells  were  drilled  at  Cold  Bay, 
but  as  thcy  yielded  no  flow  of  oil,  drilling  was  discontinued. 

Gold} — Placer  gold  was  discovered  on  Popof  Island  in  the  summer 
of  1904,  and  it  is  reported  that  gold  amounting  in  value  to  about 
$12,000  was  taken  from  these  beach  placers  in  1904  and  1905.  Little 
work  has  been  done  on  this  beach  since  1905.  Four  lode  claims  were 
staked  on  the  lülls  immediately  adjoining  the  beach  placers  in  1908, 
and  on  these  claims  short  prospecting  tunnels,  a  few  shallow  shafts, 
and  one  surface  crosscut  were  opened. 

Gold'bearing  quartz  ledges  have  been  found  at  a  number  of  places 
on  Unga  Island.  In  the  southeastern  part  of  the  island,  about  1 
mile  from  the  head  of  Delarof  Harbor  and  4  miles  from  the  town  of 

1  Dali,  W.  H.,  Coal  and  lignite  of  Alaska:  Seventeenth  Ann.  Rept.  U.  S.  Geol.  Siirvey,  pt.  1, 1896,  p.  805. 
>  Idem.  p.  802. 

*  More  detailed  Information  regarding  gold  prospecta  on  Popof  Island  is  given  on  pages  125  and  131  o( 
this  report. 
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Unga,  are  located  the  Apollo  and  Sitka  mines.  A  third  mine  has 
been  opened  on  the  Shumagin  group  of  claims  near  the  head  of 
Baralof  or  Squaw  Harbor.  Several  locations  for  gold  lodes  have 
been  made  on  the  ridge  south  of  the  Apollo  mine,  in  the  Valley  west 
of  the  Shumagin  mine,  and  at  points  about  2  miles  south  of  Goal 
Harbor. 

The  Apollo  Consolidated  mine  of  Unga  Island  was  on  a  productive 
basis  from  1891  to  1904,  and  was  reopened  during  the  summer  of 
1908,  when  40  of  the  60  stamps  in  the  mill  were  put  into  Operation 
and  ore  that  had  already  been  mined  was  run  through  the  mUl.  The 
occurrence  of  gold  at  this  locality  was  described  by  Becker  *  in  1895 
and  later  by  Martin,*  who  visited  the  Apollo  mine  in  1904  and 
gathered  some  additional  data. 

The  Sitka  and  Shumagin  mines  have  not  become  productive,  and 
during  the  season  of  1908  no  work  was  done  in  the  Shumagin  mine 
and  but  little  in  the  Sitka  mine.  Several  gold  prospects  have  been 
located  in  the  vicinity  of  Chignik  Bay  and  others  near  the  head  of 
Port  Moller,  but  very  little  development  work  has  been  done  at  either 
place. 

Copper, — There  are  no  copper  mines  in  southwestern  Alaska,  but 
several  locations  have  been  made  for  copper  at  Prospect  Bay  and  on 
the  east  shore  of  Baiboa  Bay. 

Other  resources. — In  addition  to  mineral  wealth,  the  Alaska  Penin- 
sula  has  other  important  resources.  The  red  fox  is  most  common 
of  the  fur-bearing  animals  of  the  region,  although  some  Arctic  hare 
are  found.  Some  of  the  smaller  islands  south  of  the  Peninsula  are 
used  as  fc^  ranches.  The  brown  bear  are  still  somewhat  common, 
and  the  hides  are  of  some  commercial  value.  Large  herds  of  caribou 
furnish  an  abundant  supply  of  fresh  meat.  Cod  fishing  stations  have 
been  established  at  several  points  on  the  Shumagin  Islands  and  f  arther 
west.  There  are  two  salmon  canneries  near  Chignik  Bay,  and  others 
on  the  north  side  of  the  peninsula  near  the  head  of  Bristol  Bay. 
Several  salmon-salting  stations  have  been  established  along  the  north 
shore  and  each  year  hundreds  of  tons  of  salmon  are  salted  down  and 
shipped  to  the  States  at  the  close  of  the  season.  The  sea  otter  that 
first  attracted  the  Siberian  hunters  to  this  coast  have  become  very 
scarce.  During  the  summer  season  of  1908  the  writer  saw  tliree  sea 
otter  skins  that  had  been  procured  by  the  natives.  These  three  raw 
skins  were  valued  by  für  traders  at  $700. 


1  Becker,  O.  F.,  Reconnalssance  of  the  gold  flelda  of  southern  Alaska:  Eighteenth  Ann.  Rept.  U.  S. 
Geol.  Survey,  pt.  3, 1898,  pp.  12,  83-85. 
*  Martin,  G.  C,  Gold  depositsof  the  Shumagin  Islands:  Bull.  U.  S.  Geol.  Survey  No.  259, 1905,  pp.  100-101. 
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TBANSPOBTATION. 

At  present  there  is  but  one  regulär  passenger  steamer  that  visits 
the  ports  southwest  of  Cook  Inlet  and  west  of  Kodiak.  This  steamer, 
which  makes  one  trip  a  month,  connects  with  regulär  steamers  from 
Seattle  at  Seward.  and  on  its  westward  journey  calls  at  Seldovia  and 
Kodiak  before  leaving  for  ports  on  the  peninsula.  Private  yachts 
or  launches  may  sometimes  be  chartered  at  Seward  or  Kodiak  for 
the  joumey  west  to  points  on  the  peninsula  or  neighboring  islands. 
There  is  occasionally  an  opportunitv  to  go  direot  from  Seattle  to 
Dutch  Harbor  or  ITnalaska  on  a  steamer  bound  for  Nome,  and  to  make 
connections  at  cither  of  those  ports  for  points  on  the  peninsula. 

Travel  from  point  to  point  in  the  western  part  of  the  region  is 
most  convenient  by  means  of  coasting  vessels  or  other  small  boats. 
The  large  bays,  several  of  whicli  reach  well  into  the  central  portion 
of  the  peninsula,  make  it  possible  to  go  by  water  to  within  a  few  miles 
of  almost  any  point  in  the  western  part  of  the  area.  In  the  north- 
eastem  portion  tlie  routes  of  travel  arc  largely  determined  by  the 
drainage  lines,  and  advantage  is  usually  taken  of  the  large  lakes  to 
reach  points  in  this  part  of  the  peninsula.  It  is  not  dillicult  to  go 
on  foot  over  the  greater  part  of  the  peninsula,  but  a  few  of  the  higher 
peaks  are  rugged  and  to  climb  to  their  summits  would  demand  some 
skill.  The  lower  slopes  are  gentle  and  tlieir  clotliing  of  mosses  and 
grasses  helps  to  make  travel  over  tliem  rolativoly  easy.  It  would  be 
possible  to  work  with  a  pack  train  over  mucli  of  tliis  eountry.  Horses 
are  now  in  use  over  tlie  trail  from  Baiboa  to  llcrendeen  Bay,  and 
these  horses  have  traveled  over  many  of  tlie  hills  in  the  Herendeen 
Bay  coal  field. 

There  are  good  harbors  at  Hook  Bay  (PI.  XIII,  A^  p.  108),  at  Anchor- 
age  Bay  (PI.  XI,  5,  i).S6  ),  an  arm  of  Chignik  Bay,  and  in  Baiboa  Bay, 
near  Sand  Point.  Small  harbors  are  numcrous.  Prospect  Bay,  a 
few  miles  west  of  Chignik  Bay,  ofTcTs  sheltor  behind  a  small  hook 
(flg.  18,  p.  129)  for  a  large  vessel  or  for  several  small  boats.  Harbor 
conditions  at  Unga  (PI.  XI,  Ay  ]).  86)  are  favoral)le  except  during 
southeast  storms.  Baralof  and  Coal  harbors,  on  Unga  Island,  fur- 
nish  good  sheltor  and  good  anchorage.  Herendeen  Bay  may  be 
entered  by  small  ocean-going  vessels,  and  anchorage  conditions 
near  the  head  of  the  bay  are  good.  Port  Moller  is  so  shallow  that 
most  of  the  bottom  is  exposed  at  low  tide. 

The  peninsula  is  often  crossed  from  Portage  Bay  to  Ugashik,  part 
of  the  route  being  by  water,  and  may  be  crossed  from  Katmai  by 
way  of  Naknek  Lake  to  Xaknek,  or  from  Cold  Bay  by  way  of  Becha- 
rof  Lake  to  Ugaguk.  There  is  a  route  across  the  peninsula  from  the 
head  of  C'hignik  Bay,  by  way  of  the  Cliignik  Lakes  and  a  short  portage, 
to  the  drainage  of  the  north  side  of  the  peninsula.     The  head  of  Port 
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Moller  is  but  8  miles  away,  and  may  be  reached  from  a  point  in 
Stepovak  Bay  by  a  trail  leading  over  a  low  pass.  From  the  head  of 
Baiboa  Bay  there  is  a  good  trail  to  the  head  of  Herendeen  Bay,  a 
(listance  of  9  miles  over  a  pass  about  400  feet  above  sea  level.  Unga 
Island  may  be  crossed  in  almost  any  direction  on  foot.  Broad,  open 
Valleys  make  travel  from  one  part  of  the  island  to  another  relatively 
easy. 

GEOL.OGY. 

GhENEBAL  FEATTJBES. 
AQE   AND   SUCCESSION   OF  THE   BOCKS. 

The  geologic  history  of  the  Alaska  Peninsula,  so  f  ar  as  it  has  been 
determined,  is  Umited  to  Mesozoic  and  Cenozoic  times.  Some 
granitic  rocks  in  the  northwestem  portion  of  the  province  are  known 
to  be  of  pre-Upper  Jurassic  age,  but  no  rocks  on  the  peninsula  are 
definitely  known  to  be  pre-Triassic.  Since  the  opening  of  Mesozoic 
time  Sedimentation  has  been  going  on  in  some  portion  of  the  peninsula 
during  each  of  the  great  geologic  epoclis,  with  the  possible  exception 
of  the  Pliocene  and  the  Oligocene.  The  Triassic  is  represented  in  at 
least  one  locaUty.  Large  areas  of  Jurassic  Sediments  represent  at 
least  portions  of  the  Middle  Jurassic  and  the  Upper  Jurassic  series. 
The  Lower  Cretaceous  and  the  Upper  Cretaceous  are  represented. 
There  are  also  Eocene,  possibly  some  Oligocene,  and  certainly  some 
Miocene  Sediments  in  the  province.  From  the  Eocene  epoch  to  the 
present  time  there  have  been  numerous  volcanic  outbursts  at  various 
places  on  the  peninsula,  and  a  portion  of  the  material  ejected  from 
the  volcanoes  is  possibly  of  Pliocene  age.  The  Pleistocene  or  glacial 
epoch  is  represented  by  morainic  deposits  and  some  unconsoUdated 
sandS)  clays,  and  gravels.  Since  the  close  of  Pleistocene  time  there 
has  been  an  accumulation  of  alluvial  deposits  in  the  Valley  bottoms, 
along  the  shores,  and  at  the  heads  of  the  bays. 

Sedimentation  has  not,  however,  gone  on  continuously  throughout 
the  peninsula  from  the  beginning  of  the  Mesozoic  era  to  the  close  of 
the  Miocene  epoch,  nor  is  it  yet  known  to  have  gone  on  continuously 
during  that  time  in  any  one  portion  of  the  peninsula.  The  sedi- 
mentary  record  is  broken  at  many  places  by  great  unconformities 
which  record  periods  when  this  land,  or  at  least  a  part  of  it,  stood 
above  sea  level  and  was  subject  to  degradation,  suffering  from  the 
activities  of  the  agents  of  weathering  and  erosion  just  as  does  the  land 
that  rises  above  the  sea  level  to-day. 

The  general  succession  of  rockö  in  the  province  is  shown  in  the 
following  table: 
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DISTRIBUTION  OF   FORMATIONS. 

The  known  distribution  and  the  probable  extensions  of  the  geo- 
logic  formations  have  been  indicated  on  Plate  VI  (in  pocket).  In 
the  northeastern  part  of  the  peninsula,  crossed  by  Spnrr  in  1898  and 
visited  along  the  eastem  coast  by  Stanton,  Martin,  and  Stone  during 
the  Summer  of  1904,  the  formations  include  one  small  area  of  Triassic 
rocks,  on  the  eastem  shore  near  Coid  Bay,  a  belt  of  Middle  Jurassic 
beds,  extending  from  Cold  Bay  southward  along  the  coast  at  least  as 
f ar  as  Kialagvik  Bay,  a  large  area  of  Upper  Jurassic  rocks,  extending 
through  the  central  part  of  the  peninsula  and  outcropping  west  of 
Cape  Douglas,  on  the  shores  of  Kamishak  Bay,  a  belt  of  granite  and 
Syenite,  bordering  the  Upper  Jurassic  belt  on  the  northwest,  and,  still 
farther  to  the  northwest  and  extending  to  the  shores  of  Bristol  Bay, 
a  coastal  piain  area  composed  of  Quatemary  formations.  Through 
the  central  portion  of  the  peninsula,  in  the  area  occupied  by  the 
Jurassic  formations,  there  is  a  belt  of  recent  volcanic  rocks.  On  the 
eastem  coast,  north  of  Katmai,  large  areas  of  Tertiary  rocks  have 
been  located,  and  Cape  Douglas  is  composed  of  Tertiary  Sediments 
overlain  by  andesitic  lava.  Near  Douglas  Village,  on  l^he  east  coast 
and  a  few  miles  south  of  Cape  Douglas,  there  is  an  area  pf  Cretaceous 
rocks,  and  the  mountains  west  of  Cape  Douglas  and  bordering  the* 
coast  are  copiposed  of  granitic  rock.  At  several  points  between 
Douglas  Village  and  Katmai  recent  volcanic  rocks  are  exposed. 

Between  this  northeastern  portion  of  the  peninsula  and  the  Chignik 
Bay  region  there  is  an  area  which  has  not  yet  been  visited  by  mem- 
bers  of  the  Geological  Survey.  The  northwest  portion,  bordering 
Bristol  Bay,  is  a  continuation  of  the  coastal  piain  area,  recognized 
farther  north,  and  this  belt  is  presumably  composed  of  Quatemary 
formations.  The  Middle  Jurassic  and  the  Upper  Jurassic  rocks  that 
appear  to  the  northeast  and  to  the  southwest  probably  form  a  con- 
siderable  portion  of  this  intervening  unsurveyed  area. 

The  distribution  of  the  formations  has  been  worked  out  in  some 
detail  in  the  Chignik  Bay  region.  In  the  axis  of  the  Aleutian  Range, 
northwest  of  Chignik  Bay,  there  is  a  belt  of  Upper  Jurassic  Sediments. 
This  belt  is  bordered  on  the  north  by  the  Quatemary  formations  of 
the  northwest  lowlands  and  on  the  south  by  a  belt  of  Upper  Creta- 
ceous rocks.  There  are  early  Tertiary  formations  overlying  the 
Upper  Cretaceous  in  the  area  southwest  of  Chignik  Bay.  The  entire 
series  of  sedimentary  beds  of  this  region  appears  to  be  cut  off  by  a 
mass  of  volcanic  rocks  on  the  west  and  the  headland  northeast  of 
Chignik  Bay  is  composed  of  recent  volcanics. 

Between  the  Chignik  Bay  region  and  the  area  bordering  Port  Moller 
and  Stepovak  Bay  the  geologic  conditions  have  not  been  studied  in  de- 
tail.    The  northem  portion  is  composed  of  Quatemary  formations. 
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The  Pacific  Oeean  side  appears,  seen  from  the  vessol,  to  be  made  up 
of  recent  volcanic  rocks,  and  to  judge  from  the  general  features  seen 
while  coasting  along  the  southern  shore,  the  central  portion  is  com- 
posed  of  a  great  sedimentary  series,  probably  the  eastward  continua- 
tion  of  early  Tertiary  rocks  of  Chichagof  Peak  north west  of  Stepovak 
Bay. 

The  area  extending  across  the  peninsula  from  Port  Moller  and 
Herendeen  Bay  on  the  north  to  the  shores  of  Stepovak  and  Baiboa 
bays,  and  still  farther  south  to  include  Unga  Island  and  a  small  por- 
tion of  Popof  Island^  has  been  studied  in  some  detail.  The  axis  of 
the  Aleutian  Range  in  this  portion  of  the  peninsula  is  composed  of 
early  Tertiary  formations.  Bordering  this  belt  on  the  north  there 
is  a  small  area  in  which  Upper  Jurassic,  Lower  (/retaceous,  Upper 
Cretaceous,  and  some  Recent  volcanics  are  exposed.  Still  farther 
north  is  the  coastal  piain  belt  of  Quaternary  formations.  .  South  of  the 
large  area  of  Tertiary  Sediments,  exposed  in  the  axis  of  the  ränge, 
there  are  irregulär  areas  of  Recent  volcanic  rocks,  and  at  intervals 
along  the  coast  there  are  small  areas  of  Tertiary  Sediments.  Within 
the  axial  belt  of  Tertiary,  north  of  Baiboa  Bay,  there  are  several 
Recent  laccolithic  intrusions  ,and  numerous  dikes  and  sills. 

West  of  the  Balboa-Herendeen  Bay  district  no  systematic  geologic 
work  has  been  done.  It  appears  from  the  general  conditions  and 
from  such  examination  as  has  been  made  that  the  belt  of  Tertiary 
formations  composing  the  axis  of  the  ränge  north  of  Baiboa  Bay  con- 
tinues  west  at  least  as  far  as  Pavlof  Bay.  On  the  east  shore  of  that 
bay  characteristic  early  Tertiary  fossils  were  secured.  Volcanic  fea- 
tures are  dominant  west  of  Pavlof  Bay.  Several  volcanoes  are  active, 
and  so  far  as  known  the  rest  of  the  peninsula  is  composed  of  Recent 
volcanic  rocks. 

The  Islands  south  and  southeast  of  the  Alaska  Peninsula,  not 
already  mentioned,  are  composed  chiefly  of  Recent  volcanic  rocks, 
although  more  ancient  and  more  coarsely  crystalline  igneous  rocks 
are  known  to  occur  on  some  of  them. 

STRUCTURE. 

The  general  geologic  structure  of  the  peninsula  is  anticlinal,  but  it 
is  not  that  of  a  single  anticline  throughout  the  length  of  the  penin- 
sula, nor  do  the  cross  sections  that  have  been  worked  out  in  detail 
show  a  simple  anticlinal  structiu-e  (figs.  1  and  2).  The  structure  of 
the  peninsula  is  more  properly  described  as  that  of  an  anticlinorium. 

Faulting  has  occurred  at  many  places.  In  some  faults  the  move- 
ment along  a  single  plane  was  as  much  as  1,000  feet,  and  in  otliers 
Systems  of  distributive  faults  developed,  with  movements  ranging 
from  a  few  inches  to  several  rods  along  the  separate  fault  planes. 
Much  of  the  lava  that  rose  beneath  the  peninsula  during  the  periods 
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of  Yolcanism  failed  to  reach  the  surface.  Some  of  this  remained  in 
vertical  or  nearly  vertical  fissures  as  dikes,  other  masses  spread  out 
between  sedimentary  strata  as  intrusive  sheets  or  sills,  and  some 
entered  the  sedimentary  series  as  great  laccoliths  and  lifted  the  over- 
lying  beds  in  iarge  domes. 

The  sedimentary  formations  rest  in  a  nearly  horizontal  position  in 
the  northeasjb  portion  of  the  peninsula.  As  reported  by  Spurr.*  there 
is  a  slight  uptuming  of  the  beds  on  either  side  of  the  belt  of  Recent 
volcanics  through  the  central  portion  of  this  part  of  the  penmsula. 
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FiQUBE  1.— Stnicture  section  across  the  Alaska  Peninsula  along  the  Une  A-B,  Plate  VI  (In  pocket). 

1,  C^uaternary;  2,  Tertlary;  3,  Cretaoeous;  4,  Upper  Jurassic. 

The  coarse-grained  crystalline  rocks  are  beneath  the  Upper  Jurassic 
and  overlain  by  Quaternary  formations  to  the  northwest.  Stanton 
and  Martin '  report  some  open  f olding  along  the  east  coast,  with  the 
folds  crosscut  by  an  irregulär  series  o^  faults.  A  structure  section 
across  the  peninsula  a  few  miles  northeast  of  Cold  Bay  would  include 
some  Middle  Jurassic  and  Upper  Triassic  near  the  Pacific  Ocean. 

In  the  Chignik  Bay  region,  the  general  structure  is  that  of  a  broad 
anticlinorium  (fig.  1),  and  tliis  structure  continues  westward  through 
the  Balboa-Herendeen  Bay  district  (fig.  2),  to  the  shores  of  Pavlof 
Bay.     Bordering  the  main  anticlinal  fold  in  the  axis  of  the  ränge 
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FiouBE  2.— Structure  section  across  the  Alaska  Peninsula  along  the  line  C-D,  Plate  VI  (in  pocket). 
1,  Quaternary;  2,  volcanlc  rocks;  3,  dacite  intnislons;  i,  Tertlary;  5,  Cretaceous;  6,  Upper  Jurassic. 

are  minor  folds  to  the  south  in  the  Chignik  Bay  region  and  on  both  the 
north  and  south  sides  in  the  Balboa-Herendeen  Bay  region. 

On  the  islands,  so  far  as  known,  the  massive  igneous  rocks  are 
bordered  and  at  some  places  covered  by  basic  lava  flows  and  bedded 
volcanic  tuffs.  The  sedimentary  rocks  on  these  islands  rest  in  a  hori- 
zontal or  nearly  horizontal  position  in  small  areas  near  the  coasts. 
More  dctailed  descriptions  of  geologic  structures  accompanied  by 
other  structure  sections  will  be  found  in  other  portions  of  this  report. 

1  Spurr,  J.  E.,  A  reconnaissance  in  southwestem  Alaska  in  1898:  Twentieth  Ann.  Rept.  U.  S.  Geol. 
ßurvey,  pt.  7,  1900,  p.  Hf>. 

'  Stanton,  T.  W.,  and  Martin,  G.  C,  The  Mesosoic  section  on  Cook  Inlot  and  Alaska  Peninsula:  BulL 
Oeol.  Soc.  America,  vol.  16,  1905,  p.  393. 
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STRATIQBAPHY. 

Different  portions  of  the  peninsula  have  had  geologic  histories  so 
different  that  the  structural  relations  that  may  be  worked  out  for 
any  one  region  must  necessarily  be  expected  to  difFer  from  the 
structural  relations  in  another  part  of  the  province.  The  geologic 
successions  and  stratigraphic  relations  in  different  portions  of  the 
peninsula  are  given  in  the  following  table: 

Geologie  niccessiofi  and  straiiifraphic  relalwns  of  rocks  in  different  portions  of  the  Alaska 

Peninsula. 


Northeastern  portlon  of  the 
peninsula. 


Glaclal    drift   and    recent 
alluvium. 


Recent  volcanic  rocks. 


£ooeno. 


■Conformitpt- 


Upper  Cretaceous. 
CorUaet  not  »een- 


Upper  JuTBSslc. 

ConformÜp- 


ICiddle  Jurassfc. 

Uneonformitp  t- 

(Lower  Jurassic?) 

Upper  Triassic 
Baae  not  seen. 


Chignik  Bay  region. 


Qlacial  drift  and  re- 
cent alluvium. 
Uneonformitp- 


Reoent  volcanic  rocks. 
uneonformitp 


Eocene. 

fbn/ormi/jf- 


Upper  Cretaceous. 
— •  Uneonformitp— 


Upper  Jurassic. 


Balboa-Herendeen  Bay 
region. 


Unga  Island. 


Olacial  driU  and  recent 
alluvium. 

UnconfornUtp- 


Reoent  vok»nic  rocks. 
Uneonformitp — 


Pliocene? 

Unconformitp- 


Miooene. 

UneonformÜp- 


Oligooene! 

Conformitp- 


Eocene. 


Conformitp- 


Upper  Cretaceous. 

UnconformitpT- 


Lower  Cretaceous. 

Unconformitpt' 

Upper  Jurassic. 


Olacial   drift  and 
cent  alluvium. 
UneofUormitp 


re- 


Recent  volcanlo  rocks. 
Uneonformitp 


Mioccne. 

Conformitp- 


OllRocenc'f 

Conformitp- 


Eooene. 


The  base  of  the  Upper  Triassic  series  has  not  been  seen,  but  it 
appears  that  an  unconformity  exists  above  the  Upper  Triassic  and 
below  the  Middle  Jurassic.  The  presence  of  the  Lower  Jurassic  is 
not  yet  estabUshed.  The  relationship  between  the  Middle  Jurassic 
and  Upper  Jurassic  is  probably  that  of  conformity.  Between  the 
Upper  Jurassic  and  Lower  Cretaceous  the  relationship  has  not  been 
satisf actorily  determined  at  any  locality.  There  is  probably  a  some- 
what  widespread  unconformity  between  the  Upper  Cretaceous  and 
Lower  Cretaceous  series,  but  Sedimentation  seems  to  have  been 
continuous  from  late  Cretaceous  on  into  Eocene  time,  at  least  in  the 
western  part  of  the  peninsula.  If  the  Oligocene  is  represented  at  all, 
it  is  represented  by  the  upper  portion  of  the  great  conf  ormable  series 
of  beds  which  includes  the  Upper  Cretaceous  and  the  Eocene.  At 
most  places  the  Mio  cene  rests  unconf ormably  upon  older  f ormations 
but  on  Unga  Island  it  rests  conformably  upon  the  upper  Eocene. 
An  unconformity  separates  the  rocks  of  Miocene  age  from  all  more 
recent  deposits,  and  there  is  Ukewise  an  unconformable  relationship 
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between'the  recent  Sediments  and  the  deposits  of  the  Pleistocene 
epoch. 

In  short,  the  stratigraphic  relations  of  the  rocks  of  different  periods 
is  that  of  unconformity  except  where  possible  Oligocene  rests  upon 
Eocene,  where  Eocene  Sediments  rest  upon  beds  of  Upper  Cretaceous 
age,  ancj  possibly  also  in  the  relationship  of  the  Middle  and  Upper 
Jurassic  sediments^  which  may  be  conformable. 

CHARACTEB  AND  DISTBIBTTTION  OF  THE  KOCKS. 

In  this  description  of  the  rocks  of  the  peninsula  they  are  taken  up 
in  the  order  of  their  age,  irrespective  of  sedimentary  or  igneous 
origin,  beginning  with  the  oldest  and  continuing  to  the  most  recent. 

ARGILLrrE   OF  UNKNOWN   AGE. 

A  small  patch  of  argillite  is  exposed  on  the  east  shore  of  Unga 
Island  between  Delarof  and  Baralof  harbors,  about  2i  miles  north  east 
of  the  village  of  Unga.  It  is  a  dense,  structureless  rock,  very  brittle, 
as  soft  as  slate,  and  without  visible  crystals.  Under  the  microscope 
it  appears  to  be  of  uniform  composition,  being  made  up  of  minute 
grains,  and  is  of  isotropic  character.  It  is  exposed  in  a  bold  sea  cliff 
composed  cliiefly  of  volcanic  tuffs  that  border  and  overlie  it  (seefig.  10, 
p.  70)  and  is  possibly  of  pre-Tertiary  age  or  older.  The  overlying 
tuffs  are  post-Miocene  and  probably  recent.  No  similar  formation 
was  Seen  on  the  island. 

TRIASSIC   SYSTEM. 

The  oldest  sedimentary  rocks  exposed  in  Alaska  Peninsula  are 
Upper  Triassic.  They  outcrop  near  Cape  Kekurnoi,  at  the  north 
entrance  of  Cold  Bay,  and  extend  northeastward  several  miles.* 
They  doubtless  underlie  the  Jurassic  throughout  the  Cold  Bay  region. 
The  Triassic  rocks  at  tlüs  locality  consist  of  tliin-bedded  chert, 
limestone,  and  shale  of  varied  colors.  The  chert  and  limestone  are 
usually  black,  green,  or  dark  red  when  fresh,  but  weather  to  Hghter 
shades.  Stanton  and  Martin  estimate  the  thickness  of  tliis  series  to 
be  at  least  2,000  feet,  but  state  that  in  the  exposures  visited  the  base 
was  cut  off  by  intruded  igneous  rocks.  The  Triassic  rocks  are  reported 
to  be  closely  folded,  frequently  crumpled,  and  cut  by  numerous  dikes, 
some  of  granite,  others  of  andesite  and  basalt.  The  igneous  rocks 
were  intruded  soon  after  the  folding,  which  must  have  closely  fol- 
lowed  Triassic  time,  for  they  do  not  cut  younger  rocks.  The  Triassic 
f  auna  of  the  region,  as  now  known,  is  almost  limited  to  a  single  species, 
Psevdomonotis  suhdrcularis  Gabb,  which,  however,  is  very  abundant 

1  stanton,  T.  W  ,  and  Martin,  O.  C,  The  Mesozoic  section  on  Cook  Inlet  and  Alaska  Peninsula:  Bull. 
Geol.  Soc  America,  vol.  16, 1905,  p.  393. 
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in  certain  layers  of  shale  and  limestone  at  Cold  Bay.     Of  this  species 
Stanton  and  Martin  state: 

In  California  Pseudomonotü  subdrcularis  is  confined  to  the  Swearinger  slates,  whicii 
fonn  the  uppermost  Triaflsic  formation  in  that  region.  SimiLar  beds  with  the  Bamc 
foBsil  occur  in  Vancouver  and  Queen  Charlotte  Islands  and  on  the  mainland  of  British 
Columbia,  and  they  cover  condiderable  areas  in  the  Copper  River  region  of  Alaska.^ 

« 

A  few  imperfect  ammonites  have  also  been  found  in  the  exposures 
bordering  Cold  Bay  from  beds  overlying  the  Pseudomonotis  layer. 
These  ammonites^  when  generically  determined,  may  possibly  indi- 
cate  a  still  higher  horizon  cf  Triassic. 

JÜRASSIC   SYSTEM. 
LOWER  JiniASSIC  ROCKS. 

No  rocks  in  the  Alaska  Peninsula  have  yielded  Lower  Jurassic 
fossils;  but  at  Cold  Bay  there  are  nearly  4,000  feet  of  shales  and  sand- 
stones,  as  reported  by  Stanton  and  Martin,^  between  the  known 
Triassic  horizon  and  the  Middle  Jurassic.  The  exact  position  of 
these  rocks  has  not  been  determined  by  paleontologic  evidence.  In 
the  vicinity  of  Cold  Bay  the  unconformity  between  the  Triassic  and 
Jurassic,  known  to  exist  farther  north  on  the  shores  of  Cook  Inlet,  is 
not  obvious,  and  the  boundary  between  the  two  Systems  has  not  yet 
been  definitely  fixed.  The  structural  relations  are  obsCured  at  sev- 
eral  points  by  faults. 

ORARTTRS  AITD   8TEHXTR8,   PRORABLY   OF   LOWRR   OR   MIDDLE   JTTRASSIC   AGE. 

One  area  in  the  northwestern  portion  of  the  peninsula  (PI.  VI,  in 
pocket),at  the  west  end  of  Becharof  and  Naknek  Lakes,is  composed 
of  igneous  rocks,  which  are  of  pre-Upper  Jurassic  age  or  older.  This 
belt  was  crossed  by  Spurr  in  1898,  and  reported  '  by  him  to  be  com- 
posed of  coarse-grained  granitic  rocks,  and  to  occupy  a  considerable 
area  on  the  northwest  side  and  parallel  with  the  main  trend  of  the 
peninsula.  Some  syenite  and  an  extensive  outcrop  of  hornblende 
granite-aplite  were  also  found  by  Spurr  in  the  area  bordering  the 
lower  end  of  Naknek  Lake. 

The  sedimentary  rocks  adjoining  this  area  and  extending  south- 
eastward  are  of  late  Jurassic  age,  and  contain  an  abundance  of  arkose 
and  some  conglomerates.  The  resemblance  of  the  granite  pebbles  in 
the  conglomerates  and  of  the  granitic  material  in  the  arkoses  suggest 
that  the  material  for  these  sedimentary  formations  may  have  been 
derived  from  the  neighboring  crystalline  rocks,  arid  that  the  latter 

1  stanton,  T.  W.,  and  Martin,  O.  C,  op.  cit.,  p  396. 
>  Idem,  p.  397. 

I  Spurr,  J.  E.,  A  reoonnaissance  in  southwestem  Alaska:  Twentieth  Ann.  Rept.  U.  S.  Geol.  Survey, 
pt.  7, 1898,  p.  232. 
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are,  therefore,  at  least  of  pre-Upper  Jurassic  age.  Mount  Douglas 
and  the  neighboring  peaks  have  been  reported  by  R.  W.  Stone  to  be 
composed  of  coarsely  crystalline  rocks. 

No  other  igneous  rocks  on  the  peninsula  have  been  found  in  such 
relations  as  to  suggest  for  them  an  age  preceding  that  of  the  Upper 
Jurassic  rocks.  In  the  Herendeen  Bay  district  the  Upper  Jurassic 
Sediments  are  composed  of  conglomerates  and  arkoses,  which  suggest 
the  proximity  of  an  exposure  of  granitic  rocks  to  that  region  during 
late  Jurassic  time. 

The  age  of  these  rocks  has  therefore  not  been  definitely  determined, 
but  G.  C.  Martin  has  informed  the  writer  that  similar  large  areas  of 
granitic  rocks  of  early  Jurassic  or  mid-Jurassic  age  exist  a  Httle  farther 
north  and  are  probably  the  continuation  of  the  area  reported  by  Spurr 
in  1898. 

MIDDLE  JTTBAS8IC  ROCKS  ("XVOCHXIN  FOBMATZOH*'). 

CharcLcter  and  distrihution, — The  Middle  Jurassic  is  well  exposed  on 
the  east  shore  of  Enochkin  Bay,  a  small  reentrant  on  the  west  side  of 
Cook  Inlet  about  40  miles  north  of  the  northeast  terminus  of  the  Alaska 
Peninsula  as  herein  defined.  These  rocks  cover  a  large  area  in  the 
vicinity  of  Cold  Bay  (PI.  VI,  in  pocket),  and  the  occurrence  of  Cado- 
ceras  wossenessensiciiy  near  Katmai,  reported  by  Grewingk,  indicates 
another  possible  locality  for  their  occurrence  on  the  peninsula.  Stan- 
ton  and  Martin  *  measured  1,650  feet  of  Middle  Jurassic  sandstones, 
shales,  and  conglomerates  on  the  shores  of  Enochkin  Bay,  and  these 
observers  estimated  that  at  least  half  the  total  thickness  was  con- 
cealed. 

Because  of  the  development  of  the  Middle  Jurassic  rocks  in  the 
Enochkin  Bay  region  the  name  "Enochkin  formation"  was  applied 
to  the  beds.  Of  the  exposures  of  these  rocks  in  the  Cold  Bay  region 
Martin^  has  said: 

Tho  Enochkin  formation  occupies  both  shores  of  Cold  Bay  except  at  the  northeastem 
promontory  (Cape  Kekurnoi)  and  at  the  hcad  of  the  bay.  It  also  extends  in  a  belt 
along  the  shore  of  Shelikof  Strait  from  Cold  Bay  to  Dry  Bay  and  probably  as  far  beyond 
as  Portage  Bay. 

On  the  same  page  he  gives  the  foUowing  measured  section,  which 
is  exposed  on  the  east  side  of  Rex  Creek,  about  1  mile  above  the  head 
of  Dry  Bay: 

»  Stanton,  T.  W.,  and  Martin,  G.G.,  op.  dt.,  p.  398. 

>  Martin,  Q.  C,  Petroleum  flelds  of  the  Pacific  ooast  of  Alaska:  Bull.  U.  8.  Geol.  Survey,  No.  250, 1905» 
p.  63. 
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Mesozoic  section  on  Rex  Creek^  Cold  Bay  region. 

Nakuekformaüon;  Feet. 

Arkoee,  sandstone,  and  shale 600+ 

Enochkin  fonnation; 

Shale  and  sandstone 500 

Sandstone 90 

Argillaceous  shale 400 

Sandstone,  shale,  and  conglomerate 300 

Fauna  and  flora, — The  paloontologic  evidence  from  the  Cold  Bay 
exposures  of  the  "Enochkin  formation''  has  been  presentod  as 
f ollows :  * 

This  portion,  which  we  have  mentioned  as  "zone  D,"  or  the  ^^Cadotxras  zone,"  has 
bocn  recognized  by  its  fossils  from  Snug  Harbor  to  Cold  Bay.  Ita  charactcrifitic 
ammonites  have  been  assigned  to  the  Callovian  by  Neumyr,  Ilyatt,  and  Pumpeckj, 
all  of  whom  recognized  the  character  of  the  fauna,  which  is  represented  by  cluHely 
Hunilar  forms  in  Russia,  Franz  Josef  I^and,  and  elsewhere  in  northem  rcgions,  as  well 
a»  in  other  partfl  of  Eiirope.  This  Callovian  fauna  is  placed  by  many  gcologists  in 
the  lower  part  of  the  Upper  Jurassic,  but  it  seems  to  accord  better  with  the  local  dovel- 
opment  in  Alaska  to  follow  the  custom  of  some  German  geologists  and  assign  it  to  the 
top  of  the  Middle  Jurassic.  Seven  species  of  CadoceroB  have  been  named  from  Alaska, 
some  of  which  will  evidently  become  synonyms  when  the  large  collections  now  on 
hand  are  fully  studied,  and  possibly  one  or  two  additional  names  will  be  necessary. 
With  these  are  associated  Spaeroceras^  PhylloceraSy  and  one  or  two  other  genera  of 
ammonites,  belemnites,  and  a  very  few  pelecypods  and  gastropods. 

A  few  plantSy  roferred  by  Dr.  F.  H.  Knowiton  *  to  GladopMehis 
denticulata,  Cienis  grandifolia^  Ilau^mannia  sp.,  and  DictyophyUum 
cf .  D.  obtusüobum,  have  been  found  with  the  marine  invertebrates. 


NAKNEK   FORMATION. 

Name  and  original  description. — The  Naknek  fonnation  was  first 
described  by  Spurr '  from  the  vicinity  of  Naknek  Lake  and  Katmai. 
He  says  of  it: 

The  Naknek  series  consists  of  a  great  thickness  of  granitic  arkoee  and  of  conglomerate 
which  generally  contain  pebbles  of  granite.  All  of  these  sedimentary  rocks  are  evi- 
dently derived  from  the  destructioh  of  a  land  mass  which  consisted  largely  of  hörn- 
blende-biotite  granite.  Thero  are  probably  some  volcanic  flows  iuterstratificd  with 
the  arkose  and  conglomcratcH,  although  it  is  not  absolutely  proved  that  those  cxam- 
ined  may  not  be  intrusive.  The  series  is  cut  by  andcsitc-basaltic  (aleutitic)  lava  of 
later  age,  especially  along  the  axis  of  the  ränge,  where  the  amount  of  volcanic  rock  is 
very  great. 

Throughout  the  whole  series  the  arkoeee  carry  abundant  fossil  remaius,  both  of 
plants  and  of  marine  organisms. 

1  Staoton,  T.  W.,  and  Martin,  G.  C,  The  Mesozolo  sectkm  on  Cook  Inlet  and  Alaska  Penlnsula:  BulL 
Oeol.  See.  America,  vol.  16, 1905,  p..401. 

«  Op.  cit. 

*  Spurr,  J.  E.,  A  reconnalssonce  in  southwestflrn  Alaska:  TwentleUi  Ann.  Rept  U.  S.  Geol.  Survey,  pt. 
7, 1898,  pp.  160-171. 

90054**— Bull.  467—11 3 


34  GEOLOGY  OF  PARTS  OF  ALASKA  PENTNSULA. 

Elsewhere  Spurr  alludes  to  the  presence  of  beds  of  gray  compact 
limestone  in  the  formation,  and  on  page  180  he  adds: 

Throughout  the  whole  series  are  abundant  plant  remains,  which,  so  far  as  examined, 
wero  not  determinatc,  and  marine  faunal  remains  that  indicate  a  probable  Upper 
Jurassic  agc. 

He  estimated  the  thickness  exposed  in  the  mountains  near  Katmai 
as  at  least  1,500  feet.  The  section  exposed  on  the  cliffs  on  the  east 
side  of  Katmai  Bay  was  described  as  consisting  of  hard  and  massive 
dark-gray  arkose  at  the  bottom,  overlain  by  a  probable  flow  of  mas- 
sive andesite,  above  which  are  other  beds  of  arkose  and  conglomerate. 
The  gray  compact  limestone  with  Jurassic  fossils  is  found  at  various 
points  in  the  rocks. 

Clvaracter  and  distrihution, — At  the  extreme  northeastern  margin 
of  the  peninsula,  on  the  shores  of  Kamishak  Bay,  the  Naknek  forma- 
tion is  well  exposed.  Here  the  formation  consists  largely  of  sand- 
stones  which  are  very  fossiliferous. 

The  Naknek  formation  probably  occupies  a  large  portion  of  the 
peninsula  in  the  vicinity  of  Katmai  and  Naknek  Lake  (PL  VI)  and 
extends  southward  beyond  Cold  Bay  and  Becharof  Lake.  Martin 
has  made  the  following  report  regarding  it:  ^ 

The  Naknek  formation  fonns  the  shore  of  the  head  of  Cold  Bay  and  occupies  the 
entiro  interior  region  as  far  west  as  Becharof  Lake  and  as  far  north  as  Katmai. 

On  the  samc  page  he  states  that  a  section  in  tlie  .Naknek  formation 
exposed  in  Rex  Creek  about  1  mile  above  tlic  head  of  Dry  Bay,  the 
first  bay  south  of  Cold  Bay,  includes  soniewliat  niorc  Ihan  GOO  feet 
of  arkose,  sandstonc,  and  shale. 

The  distribution  of  this  formation  in  tlic  Cliignik  Bay  and  Heren- 
deen  Bay  districts  is  indicated  on  Plates  VII  and  VIII.  Tlic  Naknek 
formation  is  exposed  in  the  axis  of  the  Aleiitian  Range  in  the  Lhignik 
Bay  region.  The  detailed  mapping  was  not  completed  in  this  region, 
but  the  formation  j)robably  occupies  a  considerable  belt  throiigh  the 
central  portion  of  the  peninsula.  It  consists  here  of  a  series  of  sand- 
stones,  shales,  and  conglomerates.  The  sandstones  of  the  Naknek 
formation  exposed  on  the  sliorc?  cf  Clügnik  Lagoon  and  on  tlie 
shores  of  Chignik  Lake  are  fme-grained  and  firnily  cementeci  rocks  of 
dark-gray  colore.  These  exposures  yiclded  collections  of  Fossil  inver- 
tebrates,  which  wUl  be  referred  to  later  as  collections  No.  58a  and 
No.  56,  respectively.  Northwest  from  the  hea»]  of  Hook  Bay  the 
Upper  Jurassic  is  represcnted  by  thin-boddvd  sandstones,  which 
yielded  fossil  collection  No.  50,  and  by  some  grils  conglomerates, 
and  shales. 

In  the  Ilerendeen  Bay  region  Uie  Upper  Jurassic  outcrops  are 
hmited  to  a  few  projecting  points  near  the  head  v)f  the  bay,  and  to 

»  Martin,  ü.  C,  l'elroleuiu  üelda  ol  the  Paciüc  ooast  of  Alaska:  liuU.  U.  S.  Geol.  Survcy  Nc  250,  1905, 
p.  53. 
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one  locality  in  the  small  peninsula  between  Herendeen  Bay  and 
Port  Moller.  In  this  region  the  formation  is  north  of  the  main  anti- 
clinal  axis  of  the  Aleutian  Range  and  in  the  central  portions  of 
minor  double-plunging  anticlines  that  have  been  deeply  dissected, 
first  by  running  water  and  later  by  ice  erosion.  In  this  region  the 
Naknek  formation  is  limited  to  areas  lying  within  1,000  feet  of  sea 
level  and  is  composed  of  sandstones,  shales,  conglomerates,  grits,  and 
arkose.  The  sandstones  and  arkoses  appear  to  have  come  from  rocks 
of  a  granitic  nature,  and  the  conglomerates  contain  an  abundance  of 
quartz  pebbles  that  may  have  come  from  granitic  rocks. 

The  scctions  measured  near  the  base  and  on  the  east  side  of  Pinnacle 
Mountain,  near  the  head  of  Herendeen  Bay,  is  given  below: 

Section  of  Nabnekformatum. 

Feet. 

Sandstone,    coazBe   grained    and    fosailiferous    (yielded    colleotion 

Nu.  22) 600 

Sandstone,  medium  grained  (with  a  few  fossils) 100 

Sandstone,    fine    grained    and    fossiliferous    (yielded    coUcction 

No.  21) 50 

Grit  or  coarse  gritty  sandstone 30 

Sandstone,  dark  colored  and  very  fine  grained  (yielded  collection 

No.  14) 300 

Fauna, — Stanton  has  made  the  following  report  on  the  paleon- 
tologic  material  referred  to  above  and  on  other  coUections  obtained 
from  the  Naknek  formation  in  the  Herendeen  Bay  and  Chignik  Bay 
regioDs  during  the  season  of  1908: 

Collections  o/fauna  o/the  Naknek  formation, 

No.  14.  East  ba»e  of  Pinnacle  Mountain,  Herendeen  Bay: 

Pecten  sp.  a. 

Pecten  sp.  b. 

Pecten?  sp.  c. 

Aucella  sp.  related  to  A.  brotmi  Rouillier. 

Arcasp. 
No.  15.  Bold  Bluff  Point,  Herendeen  Bay: 

Aucella  sp.  related  to  A.  bronni  Rouillier. 
No.  21.  Canyon  on  east  face  of  Pinnacle  Mountain,  Herendeen  Bay: 

Aucella  sp.  related  to  A.  bronni  Rouillier. 
No.  22.  Canyon  on  east  face  of  Pinnacle  Mountain,  above  horizon  that  yielded  col- 
lection No.  21: 

Terebratula  sp. 

Pecten  sp.     Laige,  smooth  form. 

Avicula  sp. 

Aucella  sp.  related  to  A,  palUui  Keyserling. 

Cyprina  sp. 

Pleuromya  sp. 
No.  24.  Crow  Point,  Herendeen  Bay: 

Eumicrotis  sp. 

Aucella  sp.  related  to  A,  pallasi  Keyserling. 
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No.  24.  Crow  point,  Ilerendceu  Bay — Coiitinued. 

Cyprina  sp. 

Pleuromya  sp. 

Belcmnites  Hp. 
No.  25.  (.'row  Point,  Herendeen  Buy : 

Aucella  sp.  related  lo  A.  pulUud  Keyi*erliiig. 
No.  2G.  Crow  Point,  Herendeen  Buy: 

Pecten  sp.    Large,  smootli  form. 

Eumicrotis  ep. 

Aucella  sp.  related  to  Ä.  palltusi  Keyserling. 

Cyprina  sp. 

Pleuromya  sp. 
No.  27.  Crow  Point,  Herendeen  Bay: 

Same  si>ecieö  aa  in  20  with  Tun<.Tedia  and  Beleninites  additional. 
No.  50.  North  side  of  Chignik  Bay,  on  muuntain  top  north  (»f  Bear  Creek. 

Lima  sp.  related  to  Ä.  hronni  llouillier. 

Turbo  sp. 

Belemnitea  sp. 
Horizon,  Upper  Jurassic. 
No.  56.  Chignik  Lake,  in  fine-grained  dark-c'olnre<i  sandstonu  exposed  along  the  shore 
in  tho  Southwest  arm  of  the  lake: 

Aucella  sp.  related  to  Ä.  hronni  llouillier. 
Horizon,  Upper  Jurassic. 
No.  58a.  ('hignik  Lagoon,  about  opposite  Alaska  Packers'  Association*»  cannery: 

Lima  sp. 

Aucella  sp.  related  to  A.  bronni  Rouillier. 

Phyllcx^enus?  sp.     Fnigmentary  iniprint. 
Horizon,  Uj)per  Jura^ssic. 
No.  b\).  Hook  Bay  Creek,  near  coal  niine: 

Aucella  sp.  related  to  ^1.  pallasi  Keyserling. 
Horizon,  Upper  Junissic. 

Stjuitoii  lias  (liscusscd  the  fauniil  rolalioiis  of  tlic  Nakiiek  forma- 
tiüii  as  follows :  ^ 

The  fauna  of  the  Naknek  formation  is  especially  cliaracterized  by  the  presence  of 
AitccUa  belonging  to  sj)ecies  very  closely  related  if  not  identical  with  A.  jxillasi  and 
A.  broiiiii  of  the  RusHiaii  Volga  beds.  These  fossils  are  at  sonie  localities  very  abun- 
danl,  conipletely  filliug  thick  beds.  At  other  j)laces  they  are  so  rare  that  they  may 
be  eai^ily  overl(K)ked,  but  a  carofiil  search  will  find  them  in  almo.>>t  every  section. 
AshJoc'iated  with  the  Aucella  tluTc  are  usuaily  two  or  tliree  s])ecies  of  BcUmniles^ 
fre(iuently  a  larcje  Lijtoccms  and  a  PhylUnrras,  and  (H'ca.si(>nally  a  few  giy^trop(xls, 
Trifjonia,  and  other  pclecvi^ods.  It  is  clear  that  the  Xaknok  formation  is  of  about 
the  sanie  age  as  the  Maripn.>^a  beds  of  California  with  Aucella  crrunjtoni  and  Cardio- 
ctras  vi.  ultcnianar  and  it  also  includes  the  horizon  of  the  marine  ,Iur;issic  with  Cardio- 
ceras  cnrdijonne  in  the  Black  Hills,  where,  howcvcr,  the  Aucella  elcment  is  lacking 
froni  the  fauna,  and  probai)ly  only  the  horizon  of  the  basal  portion  of  the  Naknek  is 
rej)resented.  A  similar  fauna  occurs  in  Kussia  in  the  Voljxian  beds,  and  it  is  wide- 
spread  in  the  boreal  region,  occurring  on  8j>itzber«^en,  Nova  Zenibla,  and  elsewhere. 

Sinuiure  ajul  straf igivjthic  rrlatmns.  —  At  tlio  TU>rtlioa,stoiTi  oxtremity 
of  the  peniiisiila,  and  a  little  west  of  Cape  Doii^j^las,  the  Naknek  sedi- 

»  Stanton,  T.  W.,  ainl  Marlin,  (J.  ('.,  The  Mesozoic  sintion  of  Cook  Irilct  and  Alaska  reniiisula:  Bull. 
OiH)l.  Soc.  Aiiiorica,  vol.  IC»,  11KJ.3,  p.  407. 

2 Two  narnes,  C.  uhitncyi  Smith  and  C.  dubimn  llyatt,  havc  beeu  proi)Ose(i  for  probably  thesainespeeies 
in  this  formation. 
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ments  rest  in  a  nearly  horizontal  position,  but  their  relations  to  other 
formations  in  that  part  are  not  as  yet  known.  In  tlio  central  portion 
of  the  peninsula,  between  Katmai  and  Naknek  Lake,  the  Naknek 
strata  are  gently  folded.  They  are  reported  by  Spurr  to  be  uptumed 
on  either  aide  of  the  belt  of  volcanic  rocks  which  occupy  the  axis  of 
the  Aleutian  Range  in  this  portion  of  the  peninsula. 

A  little  farther  south  in  the  Cold  Bay-Becharof  Lake  region  there 
Ls  a  series  of  anticlines  and  synclines  with  nearly  parallel  axes  trend- 
ing  in  a  general  northeast-southwest  direction. 

The  section  there  exposed  is  givcn  in  the  foUowing  table: 

General  section  in  the  Cold  Bay-Becharof  Lake  region.^ 


Formation. 

Age. 

Lithologfc  character. 

Thickness. 

Fect. 

Post-Jurasslo. 

Volcanic  rock,  probably  andesite 
or  basalt. 

Naknek  formation. 

I^to  Jurassir. 

Arkosc,  conglomerate,  sandstone, 
and  shalc. 

3,000-.'),  000 

"Enoohkln"  fonnation. 

Mld-Jurassic. 

Shale,  sandstone,  and  a  Utile  linie- 
stone. 

2.000 

Triassic. 

Shale.  limestone,  and  chert. 

Pre-Jurasslc. 

Granite,  syonite,  etc. 

«  Martin,  G.  C,  retroleum  flnlds  of  the  Pacific  coast  of  Alaska:  Bull.  U.  S.  Geol.  Survoy  No.  2.')0,  1905, 
p.  üa. 

The  main  anticlinal  axis  in  this  region  extends  from  Kanata,  at 
the  head  of  Portage  Bay  northeastward  between  Becharof  Lake  and 
CJold  Bay  (PL  VI,  in  pocket).  There  is  a  syncline  parallel  to  this 
main  fold  extending  from  the  region  about  the  mouth  of  Oil  Creek 
northeastward  nearly  to  the  shores  of  Cold  Bay,  where  it  is  cut  off 
by  a  fault.  The  exposure  of  Triassic  rocks  and  the  northwestward 
dip  of  the  strata  farther  northeast  on  the  north  side  of  Cold  Bay 
seem  to  indicate  another  anticlinal  axis  which  may  pass  through 
the  headlands  along  the  coast. 

A  synclinal  trough  passes  northwest  of  the  main  anticlinal  fold  in 
a  northeast-southwest  direction  through  Becharof  Lake,  and  still 
farther  west  at  the  lowor  end  of  the  lake  Ls  another  upturning  of  the 
sedimentary  formations  and  an  exposure  of  coarscly  crystalline 
rocks.  The  dips  are  low  over  wide  areas  and  the  zones  of  stccp  dip 
are  narrow  and  infrcquent.  Observed  dips  near  Cold  Bay  vary, 
none  exceeding  16*^. 

In  the  Chignik  Bay  region  (PI.  VII)  the  base  of  the  Naknek  for- 
mation was  not  seen,  but  an  erosion  plane  separates  this  formation 
from  the  overlying  Upper  Oetaceous  sediments.  This  unconformity 
is  perhaps  best  shown  on  the  northwest  coast  of  Cliignik  Bay  near  tlie 
entrance  .to  Chignik  Lagoon  and  on  the  northwest  shore  of  that 
lagoon.  At  thase  localities  the  structural  break  Ls  distinct  and  fossil 
material  Ls  available  from  both  horizons.  In  tlie  exposure  wost  of 
Hook  Bay  the  Naknek  strata  stand  at  angles  as  high  as  50°,  and 
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when  the  structural  relations  in  tliis  portion  of  the  field  are  worked 
out  in  detail  they  will  probably  demonstrate  a  great  structural  break 
between  the  Upper  Jurassic  and  the  Upper  Cretaceous.  In  the 
exposures  about  the  shores  of  Chignik  Lake  the  Naknek  beds  appear 
in  broad  open  folds,  the  departure  from  horizontality  usually  being 
less  than  10°. 

The  main  anticlinal  axis  in  this  region  has  a  northeast-southwest 
direction  passing  through  Chignik  Lake  (PL  VII)  and  following  the 
crest  line  of  the  Aleutian  Range  in  either  direction  (fig.  1,  p.  28). 
The  axis  is  about  8  miles  west  from  the  head  of  Ilook  Bay  and  appar- 
ently  continues  northeast  in  the  direction  of  Portage  Bay,  where  it 
may  become  continuous  with  the  axis  extending  northward  from 
the  head  of  that  bay  and  between  Becharof  Lake  and  Cold  Bay.  The 
northwest  side  of  tliis  fold  was  not  seen  to  advantage  in  the  Chignik 
Bay  region,  but  on  the  southeast  there  are  a  number  of  gentle  folds 
shown  in  the  hold  headlands  on  the  south  side  of  the  bay  from  Chig- 
nik I-agoon  to  Castle  Cape  (PL  V,  -4,  p.  38)  at  the  southern  entrance 
to  Chignik  Bay. 

In  the  Herendeen  Bay  region  (PL  VIII)  the  Naknek  formation  is 
exposed  in  the  central  portions  of  dissected  anticlines,  and  the  beds 
rest  at  angles  not  exceeding  20°.  In  this  region,  especially  in  the 
Crow  Point  exposures,  tho  formation  is  much  faulted,  and  tho  base 
is  not  exposed.  One  of  the  contacts  with  the  Lower  Cretaceous 
is  by  faulting;  the  other  is  obscured  by  talus  accumuhitions  and 
Vegetation.  The  stratigraphic  relations  between  tlio  Up])er  Jurassic 
and  Lower  Cretaceous  in  this  region  are  therefore  not  yet  known. 
The  general  structural  conditions  in  this  portion  of  tlie  peninsula  are 
given  in  figure  2  (p.  28).  Moro  detailcd  sections  are  given  in  figures 
5  (p.  59)  and  k3  (p.  97). 

CUETACEOUa    SYSTEM. 
IX)WEB  OBBTACEOTXS  BOOKa 

Tw^o  distinct  Lower  Cretaceous  forniations  are  exposed  in  the 
Herendeen  Bay  reigon,  but  have  not  yet  been  recognizod  elsewhere 
in  the  peninsula.  They  outcrop  on  the  east  shore  of  Herendeen  Bay 
and  extend  northeastward  tlirough  the  coal  field  to  the  vicinity  of 
Hot  Springs  on  the  shores  of  Port  Moller.     (See  PL  VIII.) 

STANIÜKOVICH   SHALE. 

A  series  of  shales  that  constitute  a  large  part  of  Staniukovich 
Mountain,  a  peak  2,400  feet  high,  overlooking  the  entrance  to  Port 
Moller,  ha,s  l)een  called  the  Staniukovich  'shale.  The  niountain 
was  named  for  Capt.  Mikhaii  Nikoiaievich  Staniukovich,  who  was  in 
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command  of  the  sloop  MoUer  on  a  surveying  expedition  to  this  part  of 
Alaska  in  the  year  1828. 

The  Staniukovich  shale,  which  makes  up  the  lower  portion  of  the 
Lower  Cretaceous  of  this  region,  includes  at  least  1,000  feet  of  shales 
with  thin  beds  of  sandstone.  This  formation  underlies  conformably 
the  Herendeen  limestone  and  is  lithologically  very  diflferent  from 
the  Sediments  composing  the  Naknek  formation,  of  late  Jurassic  age. 
The  Staniukovich  shale  is  we'  exoosed  in  Staniukovich  Mountain 
and  in  the  north  wall  of  Lawrence  Valley.  The  shales  are  thin  bedded, 
and  talus  material  forms  upon  them  so  rapidly  that  they  weather 
down  to  sof tened  slopes  of  dull  reddish  colors  without  striking  physical 
characters. 

HERENDBEN   LIMESTONE. 

The  Upper  portion  of  the  Lower  Cretaceous  of  this  region  is  an 
arenaceous  limestone  of  light-gray  color,  locally  crosa-bedded  and 
Ibssiliferous.  The  formation  is  800  feet  thick,  and  owing  to  its 
superior  resistance  to  the  agents  of  weathering  it  has  come  to  form 
conspicuous  ridges  in  the  coal  field. 

The  Herendeen  rock  is  a  yellowish,  sand-colored  fine-grained  lime- 
stone, with  numerous  minute  plates  of  black  mica  on  the  Sedimenta- 
tion planes.  Locally  it  contains  abundant  fragments  of  shells  and, 
at  places  where  the  shell  forms  are  lost  the  comminuted  shell  material 
may  be  recognized.  The  shells  that  have  yielded  most  of  such  mate- 
rial were  pect^.ns.  A  microscopic  examination  ^  of  this  rock  shows 
that  it  is  '^mainly  composed  of  dirty  carbonate  occurring  in  small 
short  rectangular  forms,  but  longer  pieces  are  found,  and  these  show 
curvature  indicating  a  detrital  organic  origin.  Throughout  the  sec- 
tjon  are  scattered  subangular  fragments  of  quartz  and  plagioclase 
and  sporadic  flakes  of  biotite;  as  agcessories  there  occur  fragments 
of  pyroxene,  of  rounded  microlitic  andesite,  and  grains  of  magnetite." 

The  Herendeen  limestone,  though  folded  and  somewhat  faulted, 
may  be  traced  east  from  Coal  Harbor  for  several  miles,  thence  north- 
west  until  it  outcrops  on  the  shore  of  Herendeen  Bay  a  little  north 
of  Coal  Harbor.  These  outcrops  are  on  tlie  sides  of  a  plunging  syn- 
cline.  Farther  north  the  same  arenaceous  limestone  outcrops  again  on 
the  flanks  of  a  neigliboring  anticline  and  extends  east  below  recent 
volcanic  tuffs  and  flows  until  it  outcrops  on  the  west  shore  of  Port 
Moller. 

FAUNA. 

Several  collections  of  invertebrate  forms  have  been  secured  from 
these  Ijower  Cretaceous  formations,  and  from  an  examination  of 
this  material  Dr.  Stanton  has  recognized  two  horizons.     The  higher 

i  The  descriptlon  of  the  microscopic  charactprs  of  the  rocks  glvea  in  this  report  is  by  Adolph  KnopL 
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horizon  contains  forms  related  to  Aiu^eUa  crassicoUis  and  tlie  lower 
forma  related  to  AuceUa  piochii.  The  localities  at  which  these  col- 
lections  were  made  are  given  below  in  Dr.  Stanton's  report: 

Collection  of  Lower  Cretaceous  fauna. 

No.  13.  West  side  of  the  basin  of  Ckial  VaUey  and  about  500  feet  above  sea  leveL 

Aucella  ap.  related  to  A.  piochii  Gabb. 

Aucella  sp.  related  to  A.  crassicoUis  Keyserling. 
No.  16.  Just  south  of  Shingle  Point  east  side  of  Uerendeen  Bay. 

Aucella  sp.  related  to  A.  crassicoUis  Keyserling. 
No.  17.  Between  Shingle  Point  and  Marble  Point,  east  side  of  Herendeen  Bay. 

Aucella  sp.  related  to  A.  piochii  Gabb. 
No.  28.  From  high  ridge  south  of  Johnson  tunnel  in  Mine  Creek. 

'  Aucella  sp.  related  to  A.  crasBicollis  Keyserling. 

No.  29.  From  1,100  foothills  about  3  miles  northeast  of  Mine  Harbor. 

Same  Aucella  as  in  28. 
No.  33.  Sandstone  near  Hot  Springs,  Port  Moller. 

Aucella  sp.  related  to  A.  crassicoUis  Keyserling. 

Pecten  sp.,  large,  smooth  form. 
No.  34.  From  shales  exposed  one-half  mile  north  of  Hot  Springs,  Port  Moller. 

Inoceramus  sp. 

Pleuromya  sp. 

Belemnites  sp. 

Deemoceras?  sp. 

All  of  the  collections  that  contain  forms  related  to  AuceUa  crassi- 
coUis Keyserling,  except  collection  No.  13,  are  known  to  have  come 
from  the  Herendeen  limestone.  Collection  No.  17,  with  forms  re- 
lated to  AuceUa  'piochii,  came  from  the  Staniukovich  shale.  Col- 
lection No.  13,  which  contains  both  the  above  types,  was  secured 
from  what  was  beUeved  to  be  the  Herendeen  limestone,  but  the 
formation  could  not  be  absolutely  identified  because  much  of  the 
recnon  was  covered  bv  a  heavv  mantle  of  snow. 

STRATIG RAPHIC   RELATION8. 

AS  has  already  bcen  stated,  the  Herendeen  limestone  and  Stan- 
iukovich shale  are  sections  of  a  conformable  series.  The  base  of  the 
Staniukovich  has  not  as  yet  been  seen  in  contact  with  any  other 
formation,  so  the  structural  relations  at  that  horizon  are  not  known. 
In  Crow  Point  near  the  mouth  of  Lawrence  Valley  there  are  good 
exposures  of  Upper  Jurassic  rocks,  but  this  area  is  structurally 
separated  from  the  north  wall  of  Lawrence  Valley,  where  the  Lower 
Cretaceous  formations  outcrop,  by  a  fault.  In  Coal  Valley  the  base 
of  the  Lower  Cretaceous  is  obscured  by  loose  material  and  Vegetation. 
The  Paläontologie  material  coUected  from  the  section  exposed  on 
the  east  side  of  Pinnacle  Mountain  includes  an  abundance  of  Upper 
Jurassic  forms  from  the  lower  400  feet  and  some  Upper  Cretaceous 
material  at  900  feet  above  the  sea.  The  intervoning  strata  from  400 
to  900  feet  have  been  mapped  as  Upper  Cretaceous,  but  the  possi- 
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bility  remains  that  Lower  Cretaceous  formations  are  in  part  repre- 
sented  in  this  section. 

In  the  coal  fiele!  east  of  Herendeen  Bay  the  relation  of  the  Lower 
Cretaceous  formations  to  the  coal  measures,  which  have  been  judged 
to  be  of  late  Cretaceous  age,  appears  to  be  that  of  conformity.  The 
age  of  the  coal  measures  will  be  considered  later. 

UPPSa  CBETAOXOirS  &OCKB. 

CHIONIK  FORMATION. 

Chardder  and  distribution, — Tlie  name  Chignik  formation  is  here 
used  f or  the  first  time.  The  formation  is  well  exposed  at  se veral  places 
along  the  shores  and  at  points  near  to  Cliignik  Bay  and  Chignik 
Lagoon.  The  type  section  is  exposed  in  Whalers  Creek,  one-half 
ndle  from  the  shore  of  Chignik  Lagoon. 

Upper  Cretaceous  rocks  have  been  definitely  recognized  in  the 
Herendeen  Bay  and  Chignik  Bay  regions  and  in  a  small  area  a  short 
distance  north  of  Douglas  village,  near  the  northeastern  end  of  the 
peninsula  (PL  VII,  p.  40). 

The  exposures  north  of  Douglas  viUage  consist  of  a  series  of  shales 
and  sandstones  whose  thickness  is  estimated  at  2,000  feet.  In  the 
Chignik  Bay  region  the  Chignik  formation  consists  of  a  series  of  sand- 
stones, shales,  conglomerates,  and  some  valuable  coal  seams.  The 
sandstones  ränge  from  fine,  even-grained  Sediments  to  grits.  Many 
of  the  sandstones  in  this  formation,  as  exposed  in  Nigger  and  Clügnik 
Heads,  have  a  light  green  color  when  fresh,  but  weather  to  black  or 
to  shades  of  brown  in  the  cliflFs.  Ripple  marks  are  not  uncommon  on 
the  bedding  planes,  and  in  some  of  the  strata  there  are  large  con- 
cretions.  The  conglomerates  are  conspicuous  members  in  the  series, 
for  they  are  firmly  cemented  and  form  cliffs  or  even,  in  some  places, 
overhanging  ledges.  These  conglomerates  in  Chignik  Head  contain 
pebbles  of  granite,  quartz,  greenstones,  and  flint  as  large  as  2  inches 
in  diameter.  Near  the  entrance  to  Cliignik  Lagoon  there  is  a  coarse 
conglomerate  that  for  convenience  in  the  field  was  spoken  of  as  the 
cobble  conglomerate.  The  stones  in  this  conglomerate  are  com- 
monly  3  or  4  inches  in  diameter,  but  some  of  the  bowlders  found  in  it 
were  2  feet  in  diameter.  This  conglomerate  is  poorly  bedded  and  in 
some  places  has  a  volcanic  matrix.  The  stones  include  granites, 
basalts,  quartz,  and  shale.  There  are  lenses  of  sandstone  and  shale 
in  the  midst  of  the  conglomeratic  layer. 
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The  Bection  na  oxposod  along  the  shore  of  Chignik  Lagoon  and  out 
to  Nigger  Iload  is  given  below. 

Section  of  Chifftiik  formatioii  near  Nigrer  ITeady  CMgntk  Boy. 

Feet. 

Conglomerat« 100 

Black  shalef) 90 

Conglomerato 80 

Black  flhale  (yiel<lo<l  collc(»tion  No.  53,  invert^brate«) 100 

Cobblo  conglomorat« 150 

Shaleti  with  int^rboddod  conglomerato 60 

SandntoneH  and  shalc^s  at  Nigger  Ilead  (the  shales  yielded  collection 

No.  49,  plante) 200 

780 

Many  other  good  oxposiires  of  the  Upper  Cretaceous  rocks  occuf 
along  the  northwest  shores  of  Chignik  Bay  and  Chignik  Lagoon,  and 
in  the  mountain  Valleys  to  the  northwest.  In  Thompson  Valley, 
along  Whalers  Creek,  and  along  the  banks  of  Chignik  River  near  tho  , 
coal  mine  the  formation  is  equally  well  shown.  In  the  exposun^s  \ 
northwest  of  Chignik  Bay  and  Chignik  Lagoon  the  series  is  coal ! 
bearing,  and  the  exposures  in  this  portion  of  the  field  will  thereforo  | 
receive  special  attention  later  in  the  report.  The  distribution  and  ' 
probable  extonsion  of  the  Chignik  formation  in  this  region  are  shown 
on  Plate  VII  (p.  40). 

The  Upper  Cretaceous  rocks  are  exposod  at  several  places  in  the 
Herendeen  Bay  district.  (See  PI.  VIII,  p.  42.)  There  is  one  small 
area  in  the  central  part  of  the  peninsula,  midway  between  Baiboa 
and  Ilerendeen  Bays  and  on  the  north  side  of  a  large  laccolithic 
intrusion.  The  larger  exi)osures  are  in  the  vicinity  of  Herendeen 
Bay,  whore  the  upturned  Chignik  strata  appear  on  the  flanks  of 
anticlinal  and  synclinal  folds.  West  of  the  west  arm  of  Herendeen 
Bay  the  Upper  Cretaceous  Sediments  are  near  tKe  base  of  the  moun- 
tains.  The  basal  portion  of  Pinnacle  Mountain  is  composed  in  part 
of  the  Chignik  formation,  as  is  also  a  portion  of  the  south  wall  of 
Lawrence  Valley.  Coal  has  been  reported  along  the  tributaries  of 
Lawrence  Valley  from  tlie  south,  and  it  is  quite  possible  that  pro- 
ductive  searas  may  be  located  there.  In  the  coal  field  as  now  defined 
the  Chignik  formation  outcrops  in  a  westward  plunging  syncline  east 
of  coal  Harbor,  at  Coal  Bluff  on  the  east  shore  of  Herendeen  Bay, 
and  over  a  large  area  east  of  the  head  of  Coal  Valley.  The  formation 
consLsts  of  a  series  of  sandstones,  shales,  conglomerates,  and  coal. 
The  section  exposed  in  Mine  Creek  and  about  1^  miles  east  of  Coal 
Harbor  indudes: 

Section  of  Chigrtih  formal ion  in  Mine  Creek. 

Feet. 

Conglomerato 300-f- 

Cbal  mea.siire8 :iOO-f- 

Shales 200± 
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Detailed  measurementa  of  tho  coal  measures  are  given  on  page  98. 
The  conglomerate  overlying  tho  coal  measures,  which  has  a  thicknesa 
of  about  300  feet,  is  well  exposcd  in  the  cliff  north  of  Coal  Bluff,  on 
the  east  shore  of  Herendeen  Bay,  and  in  the  canyon  portion  of  the 
Valley  of  Mine  Creek.  This  conglomerate  contains  pebbles  of  quartz, 
chert,  greenstone,  and  sandstone,  generally  between  1  and  2  inches 
in  diameter,  but  not  uncommonly  grading  up  to  4  inches  in  diameter. 

Fauna  andflora. — Upper  Cretaceous  fossil  material  has  been  secured 
from  several  locaUties  in  the  Chignik  Bay  region.  Shells  have  been 
obtained  from  Chignik  Head  just  east  of  Anchorage  Bay  (collection 
No.  45),  from  points  along  the  north  shore  of  Chignik  Bay  northeast 
of  the  entrance  to  Chignik  Lagoon  (collection  No.  52),  from  exposures 
on  the  northwest  shore  of  Chignik  Lagoon  (collection  No.  58),  and 
from  the  southeast  shore  near  the  entrance  of  the  lagoon  (collection 
No.  53).  Similar  invertebrate  collections  have  been  secured  from 
the  coal  measures  exposed  in  Whalers  Creek,  northwest  from  the 
Upper  end  of  Chignik  Lagoon  (collection  No.  51).  Stanton's  report 
on  these  collections  is  as  follows: 

Collections  of/auna  o/the  Chignik  formation  in  the  Chignik  Bay  region. 

No.  45.  Chignik  Head,  east  of  entrance  into  Anchorage  Bay: 

Inoceramus  ep.  related  to  I.  vancouverensis  Shumard. 
Ilorizon,  Upper  Cretaceous  or  older.     Similar  forms  of  Inoceramus  ränge 
down  to  the  Jurassic. 
No.  51.  WTialers  Creek,  2  miles  above  mouth  of  stream,  Chignik  Lagcwn: 

Anomia  sp. 

Inoceramus  digitatus  Sowerby. 

Axinsea  veatchi  Gabb. 

Meretrix  nitida  Gabb. 

Meretrix  sp. 

Tellina  nanaimoensis  Whiteaves. 

Tellina  sp. 

Perissolax  brevirostris  Gabb? 
Uorizon,  Upper  Cretaceous.    The  fauna  is  the  Chico  fauna  of  the  Pacific 
coast  especially   aa   developed   in   tho   Nanaimo   formation   of  Vancouver 
Island. 
No.  52.  North  side  of  Chignik  Bay,  1  mile  north  by  eiwt  from  hoiid  of  sand  spit: 

Anomia  sp. 

Inoceramus  digitatus  Soworby. 

Axinsea  veatchi  Gabb. 

Clisocolus  sp. 

Meretrix  nitida  Gabb. 

Tellina  nanaimoensis  WTiitoaves. 

Mactra  sp. 

Solarium  sp. 

Perissolax  brevirostris  Gal)b. 

Fusus?  sp. 

Volutoderma  sp. 

Pachydiscus?  sp.  reprosontod  by  a  singlo  immaturo  ammonite. 
Horizon,  Upper  Cretaceous,  same  horizon  as  on  Whalers  Creek. 
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No.  53.  Northeast  of  Alaska  Packers*  Association  cannery  and  200  yards  southweet  of 
native  vi  Hage: 
Rhynchonella  sp. 
Inoceramufl  sp.     Fragments. 
Nucula  sp. 
Lcda  sp. 
Trigonia  sp. 

Hamites?  sp.     Fragments. 
Horizon,   certainly   Mosozoic   and   preaumably   Upper  Cretaceous.     The 
fossils  indicate  a  different   horizon,  or  at   least  a  different  facies,  from  the 
one   represented   at   noighboring    localities  from  which  Oetaceous  collec- 
tions  were  obtained. 
No.  58.  Chignik  Lagoon,  about  opposite  Alaska  Packers'  Association  cannery: 
Anomia  sp. 

Inoceramus  digitatus  Sowerby. 
AxinsBa  veatchi  Gabb. 
Meretrix  nitida  Gabb. 
Pachydiscua?  n.  sp. 
Horizon,  Upper  Cretaceous,  same  horizon  as  on  Whalers  Creek. 

From  tlie  same  series  of  beds  which  yiclded  the  Upper  Cretaceous 
invertebrates  three  coUections  of  ph^nt  forms  were  procurcd.  Knowl- 
ton's  rcport  on  these  collectiöns  is  as  follows: 

CoUections  of  plant  forms  of  the  Chignik  forrimtion  in  the  Chignik  Bay  region. 

No.  49.  South  side  of  Chignik  Lagoon,  near  entrance: 
Taxodium?  sp. 
Sequoia  rigida  Heer? 
PterophyUum  lepidum?  Heer. 
Adiantum  formosum  Heer. 
Fems,  two  species. 
Dicotyledons. 
This  I  presume  to  be  Upper  Cretaceous. 
No,  54.  Chignik  River  juat  below  Long  Bay: 
Trapa?  microphylla  Lesq. 
This  collection  contains  a  largo  number  of  specimens  of  this  species.     This 
is  very  interesting,  and  so  far  as  I   now  recall  is  the  first  time  it  has  been 
found  beyond  the  central  Canadian   provinces.    This  form  of  Trapa  was 
at  first  supposed  to  be  characteristic   of  the  Montana  (Upper  Cretaceous), 
but  it  has  now  been  found  to  have  so  wide  a  vertical  ränge  that  it  can  not 
be  employed  in  close  fixation  of  age,  though  I  should  incline  to  think  it 
probably  Cretaceous. 
No.  55.  Chignik  River  just  below  Long  Bay,  80  feet  above  collection  No.  54. 
PterophyUum  lepidium?  Heer. 
Conifers,  fems,  and  dicotyledons. 
Apparently  same  age  as  collection  No.  54. 

TTolHck  determined  coUections  49  and  55  as  Upper  Cretaceous  or 
lower  Tertiary,  but  did  not  reach  a  conclusion  regarding  tlie  age  of 
collection  54. 

During  the  year  1904  St  an  ton  coUected  some  fossil  material  along 
the  border  of  Chignik  Lagoon,  from  about  the  same  locality  where 
collection  No.  49  was  made.  These  plants  were  identified  bj  Kjiowl- 
ton  and  include  the  following  Upper  Cretaceous  species: 
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Oämunda  arctica.  Zamiten  np. 

Sequoia  rcichenbachi.  Myrica  hj). 

Sequoia  rigida.  Quercus  johiwtriipi. 

Taxodium  ep.  Quercua  n.  hi). 

Torreya  brevifolia.  Ziziphus  »p. 
Anomozamites  Bchmidti. 

Kegardiiij^  tlio  other  material  procured  in  tlus  vicinity  Stauton 
writes  as  f oUows :  ^ 

The  phales  above  the  conglomeratea  yielded  Inoceramus  fragments,  Pccten,  Nucula 
(Scila)  vf.  truncala^  Corbüla,  Thracia,  Denlaliurriy  CinuUay  and  »ome  undetcrmined 
ammonoid  fragmentfl. 

At  the  loc'ality  on  WTialera  Creek  Mr.  R.  W.  Stono  oblaincd  an  Inocercmius^  related 
tu  /.  digüatua^  a  Trigonia  of  the  type  of  T.  leana^  and  Änomia. 

These  f(x*silH  indicate  correlation  with  a  horizon  in  the  Chicu  as  develojjed  in  (.'ali- 
fornia  and  in  the  Nanaimo  of  Vancouver  I><land,  which  inchide  practirally  all  of  the 
Upi>er  Cretaceou»,  but  the  bcds  at  Chignik  are  probably  not  older  than  banal  Senonian. 

The  Identification  of  tlie  Upper  Crctaceoiis  in  the  Ilerendeen  Bay 

region  rcsts  in  part  upon  invertebratc  forms  and  in  part  upon  ])lant 

remains.     Invertebrate  forms  have    been  secured   from   the  small 

area  north  of  the  laccolitluc  mountain  midway  between  Baiboa  and 

Ilerendeen  bays,  from  the  south  side  of  Pimiacle  Mountain  900  feet 

above  tide,  from  tlie  base  of  the  mountains  west  of  the  west  arm  of 

Ilerendeen  Bay,  and  fi-om  the  coal  measures  in  the  Valley  cast  of 

Goal   Ilarbor.      In    these    collections   Stanton    has   recognized    the 

foUowing  forms: 

PachydiwuH  multiHulcatiiH  WTiiteave». 
Inoceramus  sp.  of  tyj)C  of  I.  cripsi  Mantell. 
Inoceramus  digitatus  Sowerby. 

Paige  spent  a  few  days  in  the  Ilerendeen  Bay  coal  field  in  1905  ^ 
and  collected  invertebrate  material  from  the  coal  meayiires,  on  which 
Dr.  Stanton  made  the  following  report: ' 

The  lotfl  that  are  the  most  interesting,  becaune  they  are  entirely  ncw  to  the  region, 
are  thoee  from  the  Upper  Cretaceous.  These  are  from  the  following  localities:  (1) 
liig  expoeure  on  left  fork  of  Coal  Creek,  just  above  coal;  (2)  200  yard«  above  left  fork 
of  Coal  Creek;  (3)  ju.st  above  Johnson  tunnel. 

The  last-mentionc<l  lot  containa  only  fragmcnt.M  of  Inoceramus  and  the  agn  in  nome- 
what  questionable,  but  the  other  two  lot.s  contain  abundant  and  woll-prcMTved 
examples  of  Inoceramus  digitalus  Soworby,  which  ii^  a  i)eculiar  type  knowu  only  from 
the  Upper  Cretaceous.  The  same  npecien  ha.M  bccn  found  ass(K'iated  wi!h  coal  al 
Chignik,  and  it  also  occurs  in  the  coal-bearing  Crctacoous  rwks  of  Vancouver  Island. 

Pompeckj,  who  restudied  the  old  collertion  of  Wossnesvsenski  from  near  Katmai, 
Reporte  a  Hpecimen  of  Bclemnilella  labclcd  as  Coming  from  that  j)lace,  and  on  that 
account  infers  the  presence  of  Upper  Crotaceous  there,  but  this  lacks  confirmation. 
The  ex])osurG»4  nr)rth  of  Douglas  Villago  have  yielded  a  few  fragmentary  specimons 
of  a  large  Inoceramus  and  a  Iksmoceras  (?).* 


*  Stanton,  T.  W.,  and  Martin,  (\.  C,  tho  Mcsor/)Ic  secition  on  Cook  Inlet  and  Alaska  PcninsiiUi:  IJull. 
Ccol.  Soc.  America,  vol.  l(i,  l'Jor),  p.  4rw. 

*  i'aiee,  Sfdney,  The  llerendwn  IJuy  coal  Hold:  Bull.  U.  R.  (]«)!.  Survcy  No.  2S4,  lOCXi,  p.  301. 

'  In  tnü report  tlio name  "Coal  Creek  "  was  used  instcad  of  Mine  Croek.  öiS  glvcn  on  the  maps  uccotiipany- 
"Kthlareport. 

^  Stanton,  T.  W.,  and  Martin,  G.  C,  The  Mosozoic  section  on  Cook  Inlet  and  Alaska  Pcninsula:  Bull. 
"•Ol.  Soa  America,  vol.  16, 1905,  p.  409.  .  ^ 
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These  specimens  probably  indicate  the  presence  of  Upper  Creta- 
coous  beds. 

The  plant  collections  froin  the  coal  measures  near  Herendeen  Bay 
have  not  been  entirely  satisfactory,  for  it  has  not  been  possible,  from 
the  material  secured,  to  determine  many  of  the  species.  The  marked 
presence  of  certain  types  of  cycads  indicates  a  Cretaceous  age  for  the 
coal  measures,  but  does  not  fix  satisfactorily  thcir  place  in  the  Creta- 
ceous. From  a  study  of  the  plant  collections  Dr.  Knowlton  has 
made  the  foUowing  roport: 

Collections  of  plant  forms  from  Chignik  fomiatinn  of  Oie  Ifcrendeen  Bay  coal  •nieasxtrrx. 

No.  30.  Coal  Serien,  Mine  Creek,  Ilerendeeii  Bay: 

Sequoia  lang^dorfii?  (Hrougii.)  Heer.  of.  PhaneDlites  formuH  Lesquereux. 
Fragmente  of  dicotyledouH. 
Age  uncertain,  a8  indicated  by  the  plante. 
No.  35.  Two  milcfl  up  caiiyou  west  from  the  head  of  Mud  Bay,  au  arm  of  Port  Moller: 
AnomozamiteH  »p. 
Pterophyllum  sp. 
NilHouia  Hp. 
IlauHmanuia  sp. 
Ginkgo  Hp. 
Quercua?  sp. 
BeUlla?  sp. 

TaxfKlium  or  Sequoia  sp. 
I  do  not  know  exaotly  whcre  to  place  this  lot,  an  I  have  not  boen  able  to 
positively  determine  any  Hpo<!ies,  but  from  the  marked  presence  of  cycads  of 
these  types  I  regard  it  tcntatively  as  Cretaceous. 

Paigo  *  procured  an  abundance  of  j)lant  fossils  from  the  coal  meas- 
ures oxposed  in  the  Valley  east  of  C^oal  Ilarbor,  and  an  extract  of 
Knowlton's  report  on  this  material  is  given  below: 

Coal  Creek, ^  right  brauch  below  first  side  stream: 
Anomozamites  cf.  A.  sc!hmidtii  lleer. 
Cone,  probably  of  Sequoia. 
P'ragments  of  dicotyledous. 
Right  bank  of  Coal  Creek,  first  tunnel: 
Sequoia  sp.? 

Pterophyllum  cf .  P.  concinnum  Heer? 
The  age  of  these  beds  as  indicated  by  the  meager  ])lant  remains  is  Cretaceous,  and 
probably  similar  to  the  beds  on  Chignik  Bay,  from  which  Dr.  Stauten  obtained  a 
Cretaceous  fiora. 

One-half  mile  above  left  brauch  of  Coal  Creek,  200  feet  above  fork  right  branch  Coal 
Creek,  big  exposure  left  fork  Coal  Creek,  the  plant  remains,  aside  from  a  fragmentof 
a  dicotyledon,  consist  entirely  of  delicate  couiferous  branchlets.  This  sjwcies  was  at 
first  supposed  to  be  Taxodium  disiichum  miocenum^  but  morc  careful  study  appears  to 
indicate  that  it  is  an  undescribed  species  of  Sequoia.  The  age  of  these  beds  in  uncer- 
tain, but  is  probably  similar  to  that  of  the  other  lots.  None  of  the  prosont  lot«  contain 
any  of  the  species  found  in  the  material  collecte<i  at  Ilerendoen  Bay  by  Townsend. 

JiSivv  examining  tlie  floral  material  collected  in  the  llerendeon 
Bay  repon  by  Paigo  in  1005  and  by  the  writer  in  19ÜS,  Ilollick  con- 

1  Paige,  Sidney,  The  Herendeon  Buy  coal  fiold:  Bull.  U.  S.  Oeol.  Survey  No.  284, 1906,  p.  103. 
s "Coal  Creek"  refers  to  Mine  Creek  (see  PI.  II). 
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cludes  that  there  is  in  this  region  a  floral  horizon  which  is  either 
Eoccne  or  Upper  Cretaceous  and  wliich  "may  be  correlated  with 
floral  complex.of  the  lower  Yukon  Valley/' 

Stratigraphic  relations. — Notliing  is  known  of  the  relations  of  these 
Sediments  to  other  rocks  in  the  northeastern  part  of  the  poninsula, 
but  some  data  from  the  C^iignik  and  Harendeen  Bay  rcgions  is  now 
avaUable.  In  the  Chignik  Bay  region  the  Upper  Cretaceous  rocks 
(Cliignik  formation)  rest  unconformably  upon  the  Upper  Jurassic 
(Naknek  formation).  The  unconformity  is  well  shown  on  the  north- 
west  side  of  Chignik  Bay,  a  short  distance  east  of  the  sand  spit  at  the 
entrance  to  Chignik  Lagoon,  and  on  the  northwest  coast  of  the  lagoon. 
The  relations  have  not  been  fuUy  determined  in  the  area  west  of  Hook 
Bay,  where  Upper  Jurassic  and  Upper  Cretaceous  rocks  are  known 
to  be  exposed,  but  a  great  structural  unconformity  probably  exists  at 
that  locality.  The  Eocene  sediments  (Kenai  formation)  rest  above 
the  Chignik  formation.  The  relationship  at  this  upper  contact  of 
the  Chignik  formation  is  that  of  conformity.  There  appears  to  have 
been  a  long  period  of  Sedimentation  in  this  region,  extending  through 
late  Cretaneous  time  and  nearly  to  the  close  of  Eocene  time,  and  the 
nature  of  the  sediments  indicate  somewhat  similar  conditions  tlirough- 
out  this  entire  period  of  deposition.  The  Chignik  formation  includes 
several  seams  of  workable  coal  interbedded  with  sandstones,  shales, 
and  conglomerates,  and  in  the  Kenai  formation  lignite  beds  and  car- 
bonaceous  shales  are  associated  with  sandstones,  shales,  and  con- 
glomerates. 

Vast  quantities  of  volcanic  tuffs  and  basic  lava  flows  overlie  the 
Chignik  formation  in  the  Hook  Bay  region  north  of  Chignik  Bay 
proper,  and  at  two  points  in  tlüs  locality  are  intrusions  of  igneous 
rocks.  A  large  mass  of  andesitic  lava  ap[)eai's  to  cut  across  the  sedi- 
mentary  rocks  with  a  fault  contact  at  the  southwest  termuius  of  the 
Cliignik  formation  in  this  region. 

In  the  Ilerendeen  Bay  region  the  Upper  Cretaceous  (Chignik  forma- 
tion) appears  to  rest  at  some  places  upon  the  Upper  Jurassic  and  at 
other  places  upon  the  Lower  Cretaceous.  The  former  relationship 
must  be  that  of  unconformity,  but  the  latter  may  be  that  of  conform- 
ity. The  data  on  tliis  problem  are  not  satisfactory.  In  Pinnaclc 
Mountain  (fig.  3),  where  the  section  has  been  examined  with  some 
care,  Upper  Jurassic  and  Upper  Cretaceous  lioiizons  have  been  defi- 
nitely  determined,  but  there  are  several  hundred  feet  of  sediments  in 
the  midst  of  the  section  wldch  may  possibly  represent  u  portion  of 
the  Ijower  Cretaceous  from  which  no  fossils  were  secured.  In  the 
coal  field  the  relationship  betweon  tlie  Upper  and  Lower  Cretaceous 
sediments  appears  to  be  that  of  conformity,  but  the  fossil  material 
obtained  in  this  part  of  tbe  field  indicates  a  faunal  break  wliich  may 
mean  an  unconformable  relationsliip. 
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Tlio  Konai  formation  (Eciccne)  rests  conformably  upon  the  Upper 
Crotaccuus  in  tho  llorendeen  Bay  region.  This  relationship  is  äho«ii 
un  tlio  north  sido  of  PTTamid  Mountain  in  the  central  {>ortion  of  the 
rangü,  and  on  the  ridge  south  uf  Pinnacio  Mountain.  The  coadi- 
tioiu  of  »cdimentation  in  this  region  appear  to  have  been  about  the 
samo  am  those  that  obtained  in  the  Chignik  Bay  region  during  late 
Mcsozoic  and  oarly  Tertiary  times.  In  Pinnacle  Mountain  the  Chig- 
nik furmation,  along  witl»  other  sodiments,  ia  capped  by  Recent  vol- 
canic  tuffa  and  lava  flows  (%,  3).  Ät  the  ea^tem  margin  of  the  coal 
field  the  sodimentary  seriea  is  covered  by  great  lava  flows  and  by 
vaat  quaiititios  of  volcanic  tuffa.  The  exposure  of  the  Upper  Cn>- 
tacoous  in  tho  central  portion  of  the  peninsula  nüdway  between 


FiauBE  3.— DlBemaniaUccrosasecUoDof  PiDnada  IlouDUlu. 

Ballxia  aiul  IIorciKicen  bays  is  boundcd  by  a  fault  contact  on  the 
northwi'st,  but  olsowlicro  by  the  coufomiable  jories  of  Kcnai  Sedi- 
ments. 

TKIITIARY    ÖYSTKM. 

BASALTIO    n.OWB,    BBBOOtAB,    AOatMXSKATEa.     AXD    TUTTS    Or    SABI.T     BOCKBB 
AOB. 

Tliis  group  of  volcanic  rocks  wa,-i  sccii  at  tbo  oastcm  margiu  of  the 
field  at  tlio  head  of  Fort  Afoller,  and  altliough  dotaUed  study  couM 
not  bc  uiado  owing  to  lack  of  tinie,  it  a|)pcarod  tliat  these  rocks  coire- 
apondcd  to  the  "lower  beds"  of  Palache's  Stcpovak  series,  examined 
by  him  on  the  soutli  aide  of  tho  peninsula  noar  thd'head  of  Chichagof 
Cove.  If  this  inteq>retation  is  corroct,  they  are  of  early  Bk)cene  age 
and  oldcr  than  tho  other  groups  composed  chicfly  of  pyroclastic  rocks 
to  be  doscribcd  latcr,  At  tho  head  of  Port  Moller  tho  volcanic  rocks 
a))pcnr  to  bo  chicfly  basaltic  flows,  Palacho  had  a  favorable  oppor- 
tUHity  to  study  these  rocks  as  tbey  are  exjKisod  noar  the  basß  of 
Cbichagof  Peak,  and  the  following  description  is  from  bis  rcport:' 

The  lower  bcdn  compriac  coarse  breccia«  or  nef;lomoralos  a..  i  fino  tuffa  componed 
wholly  of  iRnpoufl  malmal.  They  «how  only  a  mic  Hlral.ification,  biit  ae  (or  a«  it  can 
bc  mwlc  out  it  in  ai.'coriiant  «ilh  Ihat  <if  the  ovcrlyinp;,  distiiirlly  bixlded  »edimenU. 
Tho  coarscT  acR'"""'™'*"«  contain  anpiilar  fniRraente,  a  foot  or  let  'iu  diamelcr,  ot  white 
or  grccnish  iHirjihyry  and,  rareiy,  granit«.  These  are  cenienied  HomelimcH  by  com- 
minuted  nutturial  of  Ihe  natne  HBhire,  Homelime«  by  a  dark  ►nrcnish  black  compact 
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material  which  is  found,  under  the  microscope,  to  consibt  eeeentially  of  interwoven 
homblende  needles.  The  finer-grained  tuffs  have  a  moet  varied  appearance.  One 
epecimen  is  a  mass  of  Bmall  angiilar  fragmentfl  of  yellowish  porphyry,  the  interspacee, 
largely  unfilled,  giving  the  rock  a  cellular  appearance.  Again  the  tuf!  is  compact, 
with  emall  fragmente  well  cemented.  In  places  the  rock  is  stained  bright  green  by 
diäseminated  iron  Silicates  (celadonite?).  The  impression  of  these  rocks  as  brought 
from  the  field  was  that  they  were  made  up  of  material  of  widely  varying  character. 
But  microscopic  study  does  not  confirm  this  impression.  On  the  contrary,  they  show 
in  all  their  phases,  and  whether  the  fragments  of  which  they  are  composed  be  large 
or  small,  considerable  uniformity  in  petrographic  character.  Most  of  the  sectione  show 
porphyritic  rocks  with  a  glassy  groundmass  or  with  one  so  indistinctly  crystalline  as 
to  suggest  a  devitrified  glass.  Occasionally  the  groundmass  is  a  fine  granophyric  inter- 
growth  of  quartz  and  orthoclase.  The  niimerous  phenocrysts  consist  of  acid  plagio- 
clase,  less  abundant  orthoclase,  and  deeply  embayed  quartz  crystals.  The  feldspars 
are  very  fresh  and  free  from  inclusions.  Magnetite  in  minute  grains  seems  to  be  the 
only  other  constituent  of  the  rock.  The  rock  fragments  seen  in  the  sections  ränge  in 
character  from  rhyolite  to  dacite  porphyry,  with  an  occasional  one  of  granite. 

The  cement  which  binds  the  fragments  together  is  in  some  cases  clearly  secondary 
silica,  but  more  generally  appears  to  be  glass,  in  which  are  carried  minute  feldspar 
fragments  and  crystals  of  quartz,  portions  of  spherulites,  and  occasionally  sharp 
crystals  of  zircon  and  apatite.  In  one  specimen,  as  mentioned  above,  the  cement  is  a 
mass  of  felted  homblende  crystals. 

The  pyroclastic  character  of  these  rocks  is  certain;  in  some  there  is  slight  evidence 
of  water  sorting;  others  may  fairly  be  called  flow  breccias.  To  my  surprise,  some  of 
them  were  f ound  to  contain  fossil  shells,  for  the  most  part  of  a  pecten-like  form .  These 
foesils  are  too  poorly  preserved  and  few  to  f umish  any  basis  of  age  comparison  with 
those  found  in  the  higher  beds.  But  they  establish  the  fact  that  some  of  the  tuffs  at 
least  are  waterlaid  deposits,  however  little  the  rocks  themselves  might  suggest  that 
conclusion. 

Palache's  Stepovak  serics,  as  defined  by  him,  included  these  *4ower 
beds"  of  pyroclastic  rocks  and  a  great  thickness  of  overlying  strata 
from  which  he  obtained  an  abundance  of  marine  invertebrate  fossils 
of  Eocene  age.  During  the  season  of  1908  fossils  of  Eocene  marine 
invertebrates  were  secured  in  close  association  with  the  typical  Kenai 
flora,  and  the  formation  from  which  these  animal  and  plant  forms 
was  secured  was  traced  to  the  locality  from  which  Palache  secured 
bis  collections  of  fossil  shells.  These  pyroclastic  rocks  probably  indi- 
cate  local  volcanic  outbursts  earlv  in  Eocene  time. 

ZOCEITB  SSRIBB. 
KENAI  FORMATION. 

Character  and  distribution. — ^The  Kenai  fonnation  has  been  recog- 
nized  at  various  places  on  the  peninsula  and  in  the  northwest  i>ortion 
of  Unga  Island.  Cape  Douglas,  the  northeastem  extremity  of  the 
peninsula,  is  composed  in  part  of  Tertiary  rocks,  presumably  of 
Kenai  age.  The  Kenai  formation  has  been  definitely  recognized  a 
few  miles  northeast  of  Katmai  and  at  many  places  in  the  Chignik  Bay 
and  Ilerendeen  Bay  regions,  and  has  been  traced  over  large  areas. 
The  formation  is  known  to  outcrop  on  the  east  shore  of  Pavlof  Bay. 
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Tlte  Tertiary  Sediments  in  the  nortlieast  part  of  Uie  peninsuh 
bave  been  described  as  sandstoncs,  shales,  and  conglomeratcs,  with 
soWQ  Hgnite  beds,     Tliey  arc  cxposed  near  tlie  base  of  thp  mountains 


[O 


wost  of  Capo  Douglas  and  at  sovpral  points  alonsr  the  shorc  of  that 
Cape  {f\g.  4).  A  mass  of  granitic  rock  'ntrudos  wcst  of  tlie  Tertiarj" 
Sediments  at  tbc  northoastem  extremity  of  the  pcninsula,  and  siic- 
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cessive  flows  of  andesitic  lava  overlie  the  Sediments  in  Cape  Douglas. 
Between  Hello  Bay  and  Amalik  tliere  are  several  small  areas  of 
Tertiaiy  rocks  presiimably  of  Eocene  age  (PL  VI).  At  Kukak  Bay, 
one  of  the  small  roentrants  along  this  portion  of  the  coast,  an  excellent 
coUeotion  of  Kenai  plants  was  obtained  by  a  member  of  the  Harriman 
expedition.     The  report  on  tliis  coUection  will  be  referred  to  later. 

The  Kenai  formation  is  exposed  in  the  Chignik  Bay  region  on  the 
south  side  of  tlie  bay  and  sonthwest  as  far  as  Castle  Cape,  and  on 
tlie  southeastem  shorcs  of  Chignik  Lagoon  and  Cliignik  River.  (See 
PL  VII,  p.  40.)  Therc  tlio  formation  consists  of  sandstones,  shales, 
and  conglomerates,  witli  some  thin  beds  of  lignite.  The  thickness  of 
the  formation  in  tlie  Chignik  Bay  region  is  at  least  1,000  feet.  Near 
the  top  of  the  Kenai  seotion  as  exposed  along  the  shore  of  Chignik 
Lagoon  and  in  the  bhiff  of  Chignik  River  are  intrusive  slieets,  layers 
of  volcanic  tiifT,  and  cxtnisive  flows.  These  igneous  rocks  become 
more  and  more  abundant  in  tlieso  localities  until  the  sedimentary 
record  closes  and  a  series  of  volcanic  rocks  succeeds. 

The  Kenai  Sediments  in  the  Balboa-Herendeen  Bay  region  reach  a 
thickness  of  at  least  5,000  feet  and  form  the  main  mass  of  the  Aleutian 
Range.  The  formation  consists  of  sandstones,  shales,  conglomerates, 
and  beds  of  lignite.  Tlie  sandstones  and  conglomerates  predominate 
in  the  lower  half  of  the  section  and  black  shales  in  the  upper  part. 
The  lower  half  was  commonly  spoken  of  in  the  field  as  the  altemating 
series,  for  its  most  conspicuoiis  featiire  was  a  series  of  great  conglom- 
erate  beds  ranging  from  30  to  50  feet  in  thickness.  This  lower  portion 
is  well  exposed  west  of  the  trail  in  the  central  portion  of  the  ränge 
from  Baiboa  to  Ilerendeen  bavs.  The  black  shales  are  shown  to  the 
east  of  the  same  trail  and  north  of  the  west  arm  of  Baiboa  Bav,  as 
well  as  near  the  head  of  Grass  Valley,  in  the  central  portion  of 
the  ränge,  and  in  Chichagof  Peak,  at  the  eastem  margin  of  the  area 
shown  on  Plate  VIII  (p.  42).  Part  of  this  section  was  examined  by 
Palache,*  who  iisod  the  name  Stepovak  series  in  describing  the  Sedi- 
ments exposed  in  and  near  Chichagof  Peak. 

Where  Palachc  examined  these  rocks,  they  were  divisible  into  two 
parts,  which  he  called  **upper  beds''  and  ^*lower  beds."  The  * 'lower 
beds"  comprise  coarse  breccias,  or  agglomerates,  and  fine  tuffs  com- 
posed  wholly  of  igneous  material.  These  beds  show  a  rüde  stratifi- 
cation  that  appears  to  be  accordant  with  that  of  the  overlying 
distinctly  bedded  sediments.  These  pyroclastic  rocks  have  been 
described. 

Tlie  ** lipper  beds"  consist  of  soft  shales,  sandstones,  and  grits, 
which  are  the  eastward  contiiuiations  of  the  strata  exposed  l)etween 
Baiboa  and  Ilerendeen  bays.  The  writer  spent  but  little  time 
during  the  season  of  lOOS  in  tliis  eastern  margin  of  the  field,  but 
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observecl  phenomena  scemed  to  accord  with  the  dcterminations  of 
Palache,  and  tlio  mapping  in  this  portion  of  the  field  is  based  in  pari 
upon  liis  subdivision  of  the  rocks.  The  lower  or  pyroclastic  beds  are 
not  known  to  be  exposod  elsewhcre  on  tlie  peninsula.  Volcanic 
rocks  of  that  nature,  so  far  as  they  have  been  studied  on  the  peninsula, 
are  found  to  be  of  later  agc  than  the  Kenai  formation.  It  is  quite 
possible,  however,  tliat  in  the  vicinity  of  Chichagof  Peak  there  were 
volcanic  eruptions  in  early  Eocone  time,  and  that  these  tuffs  and 
breccias,  which  have  some  basaltic  flows  associated  with  them,  are 
äquivalent  in  age  with  clastic  Sediments  elscwhere. 

Along  the  coast  west  from  Baiboa  Bay  the  Aleutian  Range,  con- 
stituting  the  core  of  the  peninsula,  appears  to  be  composed  of  the 
same  great  series  of  Kenai  Sediments  exposed  in  the  Balboa-Herendeen 
Bay  region.  An  examination  of  the  exposures  on  the  east  shore 
of  Pavlof  Bay  was  made,  and  from  those  exposures  coUections  of 
plants  and  invertebrates  were  secured.  The  invertebrates  have 
been  judged  to  be  of  late  Eocene  age  and  the  plants  of  Kenai  (Eocene) 
age.  The  series  exposed  on  the  east  shore  of  Pavlof  Bay  includes 
sandstones,  shales,  conglomerates,  and  some  tliin  beds  of  lignite.  In 
physical  and  Uthogical  characters  these  rocks  are  similar  to  those 
elsewhere  identified  as  of  Eocene  age. 

The  Kenai  formation  of  Unga  Island  is  limited  to  the  northem  and 
northwestcrn  portion  of  that  Island.  Tliis  locality  was  visited  by 
Dali  in  1685  and  at  various  times  siuce  then.  Dali  has  secured 
coUections  of  fossil  plants  from  the  exposures  on  the  west  shore  of 
Coal  Ilarbor,  and  these  i)lants,  as  deterniinetl  by  Knowlton,  belong 
to  the  Kenai  horizon.  The  Kenai  formation  in  the  island  consists 
of  sandstones,  shales,  conglomerates,  and  several  seanis  of  lignite. 
The  rocks  are  well  ex[)osed  on  the  shores  of  Coal  Ilarbor,  at  points 
along  the  nortliwest  coast  of  the  island,  and  tlienee  soutli  along  the 
western  shore  fully  halfway  to  the  soutliern  eiid  of  the  island.  The 
Unga  conglomei'ate,  whicli  is  of  Miocene  age,  overlies  tliese  rocks 
conformably  on  the  west  shore  of  Coal  Ilarbor.  In  the  lowland  area 
the  Kenai  formation  is  in  part  mantled  by  glacial  deposits,  among 
which  are  numcrous  small  lakes  or  ])on(Ls. 

Fauna  aiul  flora. — The  forms  dctermincd  by  Knowlton  in  the 
coUection  of  plant  material  made  at  Kukak  Bay  by  De  A.  Saunders 
are  hsted  below,  together  with  Knowlton's  comments.^ 

Flant/onns  of  the  Kenai  formation. 
1.  Equisetaceie: 

1.  Equisetum  globulosum  Lescj. 
II.  Pinaceaj: 

2.  Pic^ea  harrimani  sp.  iiov. 

3.  Picea,  branches. 

4.  Pi(!ea?,  Beed. 
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II.  Pinacese — Continued. 

5.  Pinus?,  leaves. 

6.  Pinus?,  scales  of  cone. 

7.  Sequoia  heerii  Lesq. 

8.  Sequoia,  cone. 

9.  Taxodium  distichum  miocenum  Heer. 

10.  Taxodium  tinajorum  Heer. 

III.  Juglandaceoe: 

11.  Juglans  acuminata  AI.  Br. 

12.  Hicoria  magnifica  sp.  nov. 

IV.  Betulaceae: 

13.  Betula,  brauch. 

14.  Corylus  macquarrii  (Forbes)  Heer. 

15.  Corylus  harrimani  sp.  nov. 

16.  Corylus?  palachei  sp.  nov. 

17.  Alnus  corylifolia  Lesq. 

18.  Alnus  sp. 
V.  Uloaacese: 

19.  Ulmus  braunii  Heer. 
VI.  Aceracese: 

20.  Acer  trilobatum  var. 
VIT.  Ilippocastanace^e: 

21.  Aesculus  arctica  sp.  nov. 
VIII.  Sterculiaceae: 

22.  Pterospermites  magnilolia  sp.  nov. 

23.  Pterospermites  alaskana  sp.  nov. 
IX.  Ericaceae: 

24.  Andromeda  grayana  Heer. 

25.  Vaccinium  alaskanum  sp.  nov. 
X.  Incertee  sedes: 

26.  Phyllites  saundersi  sp.  nov. 

From  this  it  appears  that  9  families  and  26  forms  are  representcd.  Of  these  families 
the  riebest,  both  in  forms  and  individuals,  is  the  Pinacete,  to  which  9  forms  are  referrod. 
The  most  abundant  conifer  is  Taxodium  distichum  miocenum^  which  is  represented 
by  40  or  more  pieces  of  matrix  on  which  there  is  nothing  eise  preservod,  while  hardly 
a  piece  in  the  coUection  is  without  fragments  of  greater  or  leas  size.  The  species 
must  have  been  an  important  element  in  this  flora,  as  it  undoubtcdly  was  in  other 
arctic  iloras. 

On  pages  161  and  162,  Knowlton  adcis: 

Of  the  26  forms  represented  in  the  collect ion,  9  are  described  as  new  to  science,  7 
are  not  named  specifically,  being  branchlets,  seeda,  scales,  broken  conos,  etc.,  thus 
loaving  10  species  previously  known.     These  are  as  follows: 

Equisetum  globulosum  Lesq.  Corylus  macquarrii  (Forbea)  Heer. 

Sequoia  heerii  Lesq.  Alnus  corylifolia  Lesq. 

Taxodium  distichum  miocenum  Heer.  Ulmus  braunii  Heer. 

Taxodium  tinajorum  Heer.  Acer  trilobatum  var. 

Juglans  acuminata  AI.  Br.  Andromeda  grayana  Heer. 

Equisetum  globulosum  was  described  originally  from  Cook  Inlet,  Alaska,  and  was 
also  detected  by  Lesquereux  in  Fort  Union  beda  near  the  mouth  of  the  Yellowatone 
River.  Sequoia  heerii  was  first  found  at  Sage  Creek  (?},  Mont.,  in  beds  of  doubtful 
Green  River  age.  It  has  since  been  found  in  the  upper  Clarno  formation  (upper 
Eocene)  at  Bridge  Creek,  Oreg.,  and  is  now  for  the  firat  time  reportod  from  Alaska. 
Taxodium  distichum  miocenum  enjoys  a  very  wide  diatribution    but   is  especially 
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abundant  in  arctic  lands.  Every  collect ion  from  Alaska  contains  iiumerouB  example6 
of  thifl  specics.  The  closely  allicd  T.  tinajorum  was  described  originally  from  Port 
Graham,  Alaska.  Juglans  acuminaUi  was  found  by  llcer  at  Port  Graham  also,  though 
firgt  described  from  the  European  Miocene.  Corylus  niacquarrii  has  quite  a  wide  di»- 
tribution,  but  ia  especially  abundant  in  Alaska.  It  has  also  been  reported  from  the 
Fort  Union  beds  of  Montana  and  British  Columbia,  and  doubtfully  from  the  Laramie. 
ÄlniLS  oorylifolia  has  been  reported  from  Cook  Inlet.  Ulmus  hraunii,  described  from 
the  Swiss  Miocene  originally,  has  been  reported  from  Kamloops,  British  Columbia, 
in  strata  of  probably  Eocene  age,  and  from  the  Green  River  beds  at  Florissant,  Colo. 
Acer  trilobatumj  as  already  pointed  out,  is  too  poorly  preserved  to  admit  of  füll  identi- 
fication.  A  form  of  this  species  has  been  found  at  Ilerendeen  Bay,  but  it  is  not  possible 
to  say  that  they  are  identical.  Andromeda  grayana  was  originally  made  kuown  from 
Port  Graham,  Alaska,  but  has  since  been  rather  doubtfully  identified  from  one  or  two 
other  localities. 

From  this  hasty  review  it  appears  that  4  of  the  10  species  have  never  been  found 
outsideof  Alaska,  while  the  remainder  are  abundantly  characteristic  of  the  sameregion. 
It  is  sufficient  to  State  that  the  named  species  above  enumerated  are  typical  of  the  so- 
called  ** Arctic  Miocene,'*  which  is  now  regarded  as  of  the  age  of  the  upper  Eocene. 
The  species  described  in  this  papcr  as  new  are  in  various  ways  allied  to  forms  charac- 
terizing  this  horizon,  and  I  do  not  hesitate  to  refer  this  collection  to  the  upper  Eocene. 

No  invertebrates  were  procured  from  the  Kenai  fonnation  in  the 
Chignik  Bay  region,  but  several  collections  of  fossil  plants  were 
obtained.  The  locaüties  from  wliich  tliese  collections  were  obtained, 
together  with  Knowlton's  comments  on  them,  are  given  below: 

Collections  of  plant  fauna  frovi  the  Keiuii  fonnation  ncar  Chignik  Bay. 

No.  46.  One-half  mile  south  of  Northwestern  Fishery  Co. 's  cunnery,  Anchorage  Bay. 
Sequoia  langsdorfii  (Hrongn.)  Ileer. 
Sequoia  couttsia*?  II cor. 
Taxodium  tinajorum  Heer. 
Populus  richardsoni  Heer. 
Age,  Kenai. 
No.  47.  Anchorage  Bay,  opposite  Northwestorn  Fishcry  Co. 's  citnnery:  . 
Populus  richardsoni  Heer. 
Taxodium  tinajorum  Heer. 
Corylus  macquarrii?  (Korbes)  Heer. 
Age,  Kenai. 
No.  48.  Anchorage  Bay,  opposite  Northwestern  I'i.shery  Co. 's  rannery,  one-half  mile 

north  of  47 : 
Taxodium  tinajorum  Heer. 
Sequoia  langsdorfii  (Brongn.)  Heer. 
Age,  apparently  same  as  Nos.  46  and  47. 
No.  57.  Chignik  River,  opposite  Nun  Point: 

Sequoia  langsdorfii  (Brongn.)  Heer. 
Populus  arctica  Heer. 
Populus  sp. 
Corylus  sp.? 
Hedera  macclurii  Heer. 
Magnolia  cf.  inglefieldi  Heer. 
Diospyros  sp.? 
This,  I  think,  is  higher  than  Nos.  54  and  55  aiid,  if  tho  sp(»<i(\s  have  been 
correctly  determined,  is  in  the  Kenai. 

HoUick  examined  these  collections  and  decided  tliat  they  were  of 
Eocene  age. 
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Dali  visited  this  region  in  1871  and  coUected  Kenai  plants  from 
the  shore  of  Doris  Cove,  wliich  is  just  west  of  Anchorage  Bay. 

Kenai  fossils  have  been  obtained  in  abundance  from  the  Balboa- 
Herendeen  Bay  region,  where  the  association  of  the  invertebrate  and 
plant  material  has  led  to  a  most  satisfactory  determination  of  the 
Kenai  formation.  Palache,  in  1899,  coUected  a  large  number  of 
invertebrate  fossils  from  the  section  exposed  along  the  shores  of 
Chichagof  Cove.  These  were  detennined  and  described  by  Dali, 
from  whose  report  the  following  extract  is  taken:  * 

Dr.  Palache's  party  camped  on  the  eastem  aide  of  Chichagof  Cove,  near  the  outlet 
of  the  lagoon,  and  the  localities  where  fossils  were  obtained  were  noted  by  him  as 
follows,  the  number  preceding  each  note  being  that  aasigned  the  locality  in  our 
record  book:  * 

3373.  Beds  near  the  camp  on  the  eastern  side  of  Chichagof  Cove,  belonging  to  what 

Dr.  Palache  has  designated  on  his  sketch  chart  as  the  '^upper  beds"  of  the 
Stepovak  series. 

3374.  From  the  west  headland  of  Chichagof  Cove,  beds  similar  to  those  of  3373. 

3375.  From  the  east  side  of  West  Cove,  the  beds  belonging  to  the  upper  series. 

3376.  From  the  hill  above  the  camp,  the  same  horizon  as  at  the  camp,  but  about  a 

mile  along  the  strike. 

3377.  From  slope  of  Chichagof  Peak,  beds  belonging  to  the  **lower"  series  of  Dr. 

Palache,  near  a  dike.     (See  p.  74.) 
3373.  From  the  breccia  beds  of  the  same  lower  series  as  3377,  on  the  slope  of  Chichagof 
Peak. 

That  some  difference  in  age  exists  betyv^en  the  beds  of  the  upper  series  is  obvious, 
but  that  thifl  difference  involves  a  faunal  difference  is  not  so  certain,  since  several 
of  the  species  found  in  the  lower  beds  were  also  coUected  from  the  upper  beds,  and 
the  total  number  from  the  lower  beds  Ib  too  small  to  admit  of  any  valuable  com- 
parison  being  made.  If  any  faunal  difference  exists,  it  is  probably  not  greater  than 
that  between  the  Chickasawan  and  Claibornian  horizons  in  the  Standard  Alabama 
column,  to  which  we  are  accustomed  to  refer  our  correlations  of  the  Eocene  horizons 
of  the  east  American  Tertiaries. 

Five  species  were  obtained  from  the  lower  beds,  one  being  the  Venericardia  plani- 
Costa  Lamarck,  the  well-known  "finger  post  of  the  Eocene,'*  which,  with  two  others 
of  the  five,  was  also  obtained  from  the  upper  beds. 

An  enimieration  of  the  fauna  obtained  by  Dr.  Palache  now  follows. 

Invertebrate  fossile  of  the  Kenai  formation. 
Porifera: 

Cliona  alaskana  Dali. 
Mollusca: 

Pelecypoda — 

Leda  sp. 

Yoldia  palachei  sp.  nov. 

Yoldia  emersonii  sp.  nov. 

Yoldia  breweri  sp.  nov. 

Nucula  (Acila)  decisa  Conrad. 

Glycimerifl  sp. 

Ostrea  sp. 

>  Dali,  W.  U.,  Harrlman  Alaska  Expedition,  vol.  4,  pp.  99-111. 

>  Tbe  ooUections,  Induding  the  type  speclmens,  are  in  the  U.  S.  National  Museum,  at  Washington,  D.  C. 
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Mollusca — ( 'ontinued . 

Pelecypoda — C'ontinued. 

Ostrea  sp. 

Pecten  (('hlamys)  sp. 

Modiolus  harrimani  sp.  nov. 

Modiolus  sp. 

Modiolus  alaskanus  sp.  nov. 

Modiolus  (Rotula?)  sp. 

Vcnericardia  planicosta  Ijamarck. 

Phaooidefl?  sp. 

MacrocallLsta  (Chionella?)  gilbcrti  pp.  nov. 

Marrocallista  (Chionella)  sp. 

Teil i na  sp. 

Spisula  rallistseformis  sp.  nov. 

Spisula  sp. 

Mesodesnia  alaskensis  sp.  nov. 
Gastropoda — 

Drillia?  sp. 

Clavelithes?  sp. 

Chr>'aodomu8  sp. 

Rimella?  «p. 

CasBis  sp. 

Cerithium?  sp. 

Crepidula  precursor  sp.  nov. 

?Ampullina  ciBasatina  Lamarrk. 

Natica  sp. 

Margarites.  peninsularis  sp.  nov. 

Dentalium  sp. 
The  total  Eocene  fauna  of  the  Stepovak  series  above  deecribed  thua  comprifles  at 
least  34  speoies,  and  it  ia  probable  that  by  continued  systematic  coUection  a  v&y 
much  larger  number  might  be  obtained. 

During  the  season  of  1908  several  collect ions  of  plants  wcre  securcd 
in  this  region  from  leaf-bearing  beds  intcrstratified  with  Sediments 
bearing  Eocene  invertebrates.  The  shell  and  plant  bearing  beds 
where  these  collections  were  securcd  aro  interstratified,  and  separated 
from  10  to  30  feet  stratigraphically.  The  shells  are  of  Eocene  age, 
and  the  plants  are  typical  of  the  Kenai  strata.  The  great  sodi- 
mentary  series  from  which  these  fossil  collections  were  secured  forms 
the  core  of  the  Aleutian  Range  in  this  region.  These  series  have  been 
traced  eastward,  and  are  found  to  be  continuoiis  with  thoso  examined 
by  Palache  at  Chichagof  Cove,  from  which  locality  he  secured  so 
many  typical  Eocene  mvertebrates. 

Knowlton's  report  on  the  plants  from  this  formation  is  as  foUows: 

Collections  of  plant  forms  from  Kenai  formatton  in  the  Balhoa-Hereruhen  Boy  region, 

No.  6.  One-third  mile  upstream  along  striko  of  heda  on  south  nlope  of  the  canyon 
Coming  into  the  hoad  of  Balbcm  Bay  from  the  west: 
Sequoia  langsdorfii  (Brongn.)  Heer. 
Equisetum  globulasum  Lcsq. 
Populufl  arrtica  Heer, 
nicoria  magnifica?  Kn. 
Age,  Kenai. 
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No.  10.  One-half  mile  southea^t  from  the  head  of  Herendeen  Bay  and  about  600  feet 

above  the  bay: 

Sequoia  langsdorfii  (Brongn.)  Heer. 

Taxodium  sp.? 

Osmunda  doroechkiana  Gopp. 

Protorhipis  or  HauJamaiinia  (n.  sp.) 

Corylus  macquarrii?  (Forbes)  Heer. 

Fopulus  arctica  Heer. 

Comptonia  cf.  C.  cuspidata  Leaq.    (May  be  new.) 
Age,  Kenai. 
No.  11.  Oll  crest  east  of  divido  on  trail  to  Herendeen  Bay: 

Populus  arctica  Heer. 
Age,  Kenai. 
No.  20.  West  aide  of  Herendeen  Bay,  opposite  Marble  Point: 

Taxodium  distichum  miocenum  Heer. 

Taxodium  tinajorum  Heer. 

Populus  zaddachi?  Heer. 

Populus  sp. 

Populus  arctica?  Heer. 

Hedera  macclurii?  Heer. 

Corylus  macquarrii?  (Forbes)  Heer. 
Age,  Kenai. 
No.  32.  Alongshore  east  of  Point  Divide  betweon  Herendeen  Bay  and  Port  Moller: 

Nilsonia  serotina  Heer. 

Betula  brongniartii  Ettingahaunen. 

Populus  artica  Heer. 

Populus  latior  Heer. 

Acer,  probably  new. 

Zamites  sp. 
Age,  Kenai  or  slightly  later. 

HoUick  determined  the  age  of  the  above  material  as  follows:  Col- 
lections  6,  11,  and  20  as  'Tertiary-Eoccnc"  and  coUections  10  and 
32  as  Upper  Cretaceous  or  lower  Tertiary.     He  writes: 

It  ia  poasible  that  those  which  I  have  indicated  as  "Tertiary-Eocene*'  may  repre- 
sent  a  flora  identical  with  that  of  the  upper  Yukon  Valley  and  the  type  locality  of 
the  Kenai  at  Kachemak  Bay;  but  more  extensive  coUections  for  comparison  would 
be  necessary  before  any  positive  conclusions  on  this  point  could  bo  safely  deduced, 

If  coUections  10  and  32  are  ever  definitely  determined  to  be  of 
Upper  Cretaceous  age  corrections  on  the  geologic  map  will  be 
necessary. 

Two  coUections  of  fossil  plants  were  made  on  the  east  shore  of 
Pavlof  Bay.  Only  one  of  them  contained  identifiable  material.  In 
that  coUection  Knowlton  recognized  the  foUowing  forms: 

Colledion  of  plant  forms  ofthe  Kenai  formation  near  Pavlof  Bay. 

No.  44.  East  shore  of  Pavlof  Bay: 
Populus  arctica  Heer. 
Betula  brongniartii  Etüngshaunen. 
Ulmus  sp. 
Juglans  sp. 
Laurus?  sp. 
Age,  apparently  Kenai. 
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Shells  were  found  in  the  same  section  on  the  east  shore  of  Pavlof 
Bay,  the  age  of  which,  Dali  says,  is  uncertain,  though  the  shells  appear 
to  be  Oligocene  or  Eocene  rather  than  younger.  No  new  coUections 
of  plants  were  made  from  the  ligaite-bearing  formation  of  Unga 
Island,  for  the  Kenai  age  of  this  formation  had  been  previonslv 
determined. 

Kenai  plants  have  been  obtained  from  widely  separated  portions  of 
Alaska,  including  locaUties  in  soiitheastem  Alaska,  near  Eagle,  in  the 
Upper  Yukon  district,  in  the  vicinity  of  Rampart,  south  of  the  Tanana 
Valley  in  the  Ninana  River  district,  on  the  lower  Yukon  between 
Nulato  and  Holy  Gross,  and  at  various  other  locahties  less  easily  desig- 
nated in  the  interior  and  northem  portions  of  Alaska.  The  type  sec- 
tion is  exposed  on  the  western  margin  of  tlie  Kenai  Peninsula  along 
the  shores  of  Cook  Inlet,  and  from  that  locality  southwest  there  are 
numerous  small  areas  from  which  Kenai  plants  have  been  obtained, 
as  well  as  the  large  area  between  Chignik  and  Pavlof  bays  described 
above. 

Kenai  plants  were  first  thought  to  be  of  Miocene  age;  later  they 
were  considered  either  Eocene  or  Oligocene.  Their  Eocene  age  is 
now  established  beyond  question.  The  discovery  of  marine  inverte- 
brates  of  Eocene  age,  in  close  association  with  typical  Kenai  plants, 
in  some  places  on  the  same  slab  of  rock,  is  in  accord  with  the  Eocene 
age  determination  of  the  plants  and  a  pleasLng  coordination  of  the 
two  lines  of  evidence.  Subdivision  of  the  Eocene  in  this  region  must 
await  the  collection  of  fuller  faunas  and  floras  from  different  portions 
of  the  section  and  the  recognition  of  the  significance  of  a  great  many 
unknown  plants  that  have  been  and  may  be  coUected  from  this 
formation. 

StrcUigraphic  rdaiions. — ^The  stratigraphic  relations  of  the  Kenai 
Sediments  in  the  northeastern  part  of  the  peninsula  are  not  known. 
In  the  Cliignik  Bay  region  the  formation  is  known  to  rest  conformably 
upon  the  Upper  Cretaceous  and  to  be  covered  in  part  by  volcanic 
rocks.  No  Miocene  Sediments  have  as  yet  been  recognized  in  the 
Chignik  Bay  region. 

The  Kenai  formation  is  known  to  rest  conformably  upon  Upper 
Cretaceous  Sediments  at  several  points  in  the  Balboa-Herendeen  Bay 
region.  This  conformable  relationship  is  well  shoü^-n  in  the  central 
part  of  the  region,  on  the  north  side  of  Pyramid  Mountain;  in  Pinnacle 
Mountain,  near  the  head  of  Herendeen  Bay;  and  in  the  mountains 
west  of  the  west  arm  of  Herendeen  Bay  (fig.  5).  In  the  eastern 
portion  of  the  field,  near  Chichagof  Peak,  the  lower  Eocene  beds  have 
been  described  as  of  volcanic  origin,  but  their  base  is  not  exposed. 
The  relationship  of  the  Eocene  to  the  Miocene  Sediments  in  tliis  por- 
tion of  the  peninsula  is  that  of  unconformit3\  The  Miocene  beds 
occur  in  small  isolated  areas  about  the  shores,  where  they  appear  to  rest 
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on  rocks  of  different  ^es.  The  Miocene  in 
the  Peninsula  h&s  not  suffered  the  same  de- 
gree  of  defonnation  that  the  Kenai  sedimente 
have.  Where  the  Eocene  and  Miocene  Sedi- 
ments come  into  contact  witii  each  other  on 
the  west  shora  of  Herendeen  Bay  distinct 
contrasts  in  the  dip  and  stiike  differentiate 
the  series.  The  Kenai  Sediments  in  the  Bal- 
boa-Herendeen  Bay  region  have  been  corered 
in  part  by  volcanic  rorks  aud  have  been  in- 
tnided  by  vast  quantities  of  igneous  material. 
In  the  uorthwest  portion  of  Unga  Island, 
where  the  Kenai  sediments  are  wellexposed, 
tho  base  of  the  formation  can  not  be  exam- 
ined,  hut  Miocene  beds  overhe  conformably 
the  uppermost  Kenai  sediments.  Sedimen- 
tation at  this  place  was  continuous  through 
later  Eocene  and  into  Miocene  times.  No 
notable  movement»  appear  to  have  affected 
the  island  at  the  close  of  the  EkKene,  but 
there  was  shght  defonnation  of  the  sedi- 
ments at  the  close  of  Miocene  time. 

OLIOOOZXX  BXBIE8  (I). 

No  distinct  portion  of  the  great  conform- 
ableseiies  conatituting  the  Äleutian  Moun- 
tains in  the  Balboa-Herendeen  Bay  region 
can  be  classed  as  OUgocene.  The  inverte- 
brate  fossil  material  in  several  of  the  collec- 
tions  has  been  det«nnined  as  Upper  Kocene 
or  OUgocene.  Most  of  the  shell  material, 
especially  that  which  was  more  cleariy  iden- 
tifiable,  has  been  determined  to  be  Eocene. 
All  the  plants  which  have  been  secured  from 
the  various  beds  interstratified  with  the 
Eocene  sheU-bearing  horizons  have  been  de- 
termined to  be  of  Eocene  age. 
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Distribution. — In  each  of  the  areas  studied 
in  detail  are  considerable  masses  of  igneous 
rocks  composed  chieSy  of  andeeites,  tufFs,  ■ 
and  breccias  so  intimately  intermingled  that 
their  Separation  on  the  accompanying  geo- 
logic  maps  (Pls.  VII  and  VIII,  pp.  40  and  42) 
is  impracticable. 
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Tlie  central  portion  of  tho  Island  of  Unga  is  largely  made  up  of  andes- 
ites,  wliich  outcw)p  at  a  few  points  along  tlie  shore.  Popof  Island,  one 
of  tlie  Sliumtigin  groiij),  wlüch  lies  nearest  Unga  to  tlie  east,  is  composed 
chiefly  of  volcanic  rocks,  and  andesites  similar  to  those  on  the  Island  of 
Unga  are  exposed  on  the  soutliwestern  coast  for  at  least  5  mües  east  of 
Sand  Point.  On  the  mainland  in  the  vicinity  of  Baiboa  Bay  there  is  a 
large  biit  irregularly  outlined  area  in  which  the  principal  constitu- 
ents  of  the  rocks  are  andesites,  associated  with  volcanic  tuffs  and 
breccias.  Andesites  reach  the  surface  at  two  smaller  areas  to  the 
north,  in  the  midst  of  the  ränge,  near  the  head  of  Port  Moller.  The 
same  class  of  igneous  rocks  is  exposed  at  the  north  entrance  to 
Chignik  Bay,  south  of  the  sedimentary  series. 

Character, — The  andesites  in  this  group  of  volcanic  rocks  are  com- 
monly  därk  gray  or  greenish,  with  small  phenocrysts  of  feldspar 
easily  visible  to  the  naked  eye.  In  the  field  these  andesites  were 
commonly  described  as  porphyries.  At  many  places,  however,  the 
andesites  have  been  so  altered  as  to  present  various  phases  of  kaolini- 
zation,  and  from  these  alterations  results  a  dense,  flinty-looking 
matrix  of  diill  white  color.  Some  of  the  specimens  include  minerals 
that  have  been  calcitized  or  chloritized,  and  occasionally  there  are 
minerals  that  are  slightly  epidotized.  The  outcrops  where  the  rocks 
have  been  higlily  altered  usually  have  deep  red  or  yellow  colors,  due 
to  the  oxidation  of  the  pyrite  which  is  abundantly  present  in  the 
rocks  of  those  areas.  Such  an  area  of  altered  andesites  in  the  cen- 
tral portion  of  Unga  Island  is  appropriately  named  Red  Mountain. 
About  this  center  specimens  showing  all  stages  of  alterations  from 
the  fresli  andesites  to  the  kaolin  ma}'-  be  coUected.  A  small  area  of 
deep  red  rocks  is  located  about  3  miles  east  of  the  head  of  Baiboa 
Bay.  East  and  south  of  Red  Mountain  are  large  areas  of  deep  yellow 
pyritized  andesites,  which  have  been  somewhat  altered. 

In  the  Chignik  Bay  rogion,  south  of  Chignik  Lagoon,  this  group  of 
volcanic  rocks  does  not  show  such  extreme  phases  of  alteration  as  in 
the  Island  of  Unga  and  on  the  mainland  to  the  north.  Hero  the 
rocks  are  dark  gray  or  greenish,  with  small  white  feldspar  pheno- 
crysts. Where  they  are  locally  pyritized  they  exhibit  some  discolo- 
ration  from  oxidation.  At  the  north  entrance  to  Chignik  Bay  the 
andesitic  rock  has  a  dense  bluish  gray  matrix  with  small  feldspar 
phenocrysts.  The  microscopic  charactera  of  a  typical  specimen  of 
andesite  from  the  island  of  Unga  by  Knopf  are  given  below; 

No.  73.  Wall  rock  in  the  Apollo  inine,  Unga  Inland: 

Pyritized  andesite. — linder  the  raicroscope  the  plapiorlase  phenocrysts  are 
Bcen  to  be  parMy  chloritized  and  epidotized;  others  are  reduced  to  an  isotropic 
raineral,  probably  a«  opal  paeudomorpha.  The  femic  minerals  are  completely 
alt<»red  to  chlorite  and  epidote,  and  as  indicated  by  the  pseudomorphs,  were 
probably  pyroxene.  Pyrite  occurs  scatt-ered  throuj^hout  the  rock  in  euhedral 
forme.  No  magnetite  is  present.  The  groundmass  is  crypt<x"r>'stalline,  with 
a  greenish  tinge  *' —  '^~  '^'"'elopment  of  minut-e  chlorite  flakes. 
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A  specimen  of  the  andesite  taken  f  rom  the  mountain  ncar  the  head 
of  Baiboa  shows  under  the  microscope  the  following  characters : 

No.  39.  From  near  the  summit  of  the  first  mountain  directly  north  of  Baiboa  Bay: 

AUered  andesite. — Micrc«copically  the  phenocrysts  are  found  to  consiät  of 
plagioclase  partly  calci  tized  or  chloritizcd  and  occasionally  slightly  epidotized, 
and  chloritic  paeudomorphs  after  pyroxene,  all  resting  in  a  denee  ground 
masa.    Acceasory  magnetite. 

These  andesites  have  been  broken  and  crushed,  and  the  recemcnta- 
tion  in  these  crushed  or  sheared  zones  has  rcsulted  in  the  fonnation 
of  quartz  ledges,  some  of  which  are  gold  bearing.  Several  such  zones 
of  gold-bearing  quartz  have  been  located  in  the  southeastern  part  of 
the  island  of  Unga,  and  others  have  been  found  on  Popof  Island  and 
near  the  head  of  Mallard  Duck  Bay,  an  arm  of  Chignik  Lagoon.  A 
detaiied  consideration  of  these  gold-bearing  zones  will  be  given  later 
in  the  report. 

The  volcanic  tuffs  associated  with  this  gioup  of  rocks  are  inter- 
bedded  with  the  flows  of  andesite  and  the  beds  of  brcccia.  These 
tuffs  are  composed  of  small  angular  fragments,  many  of  which  are  of 
andesitic  lava,  embedded  in  a  brownish  groundmass.  The  accumu- 
lation  of  such  tuffs  during  the  period  of  volcanism  varied  from  place 
to  place,  but  usually  amounted  to  less  than  30  feet  in  thickness  in 
any  one  locality.  Good  exposures  of  the  tuffs  occur  on  the  moun- 
tain just  north  of  the  head  of  Baiboa  Bay. 

The  volcanic  breccia  included  in  this  group  of  rocks  is  also  exposod 
in  the  mountain  north  of  the  head  of  Baiboa  Bay,  where  it  appeara  to 
be  interbedded  with  the  other  rocks  making  up  the  group.  The 
angular  fragments,  the  largest  4  inches  in  diameter,  are  embedded 
in  a  dense  brownish  matrix.  The  description  of  the  microscopic 
characters  of  this  rock  is  as  f ollows : 

No.  37.  South  alope  of  firat  mountain  north  of  Baiboa  Bay: 

Altered  volcanic  breccia. — An  altered-looking  rock  whoae  derivation  ia  not 
apparent  on  inapection.  Microacopically  ahowa  a  claatic  texture  and  conaiata 
of  porphyritic  volcanic  fragmenta.  The  feldapar  phcnocryata  are  aericitized 
and  calci  tized,  the  carbonate  ahowing  aporadically  a  rhombohedral  develop- 
ment .    Flecka  of  limoni te  are  common .    The  groundmaaa  ia  cryp tocryatalline . 

'Ihere  is  a  considerablo  fonnation  of  andesitic  glass  near  the  south- 
em  portion  of  the  island  of  Unga  not  f  ar  west  of  the  head  of  Delarof 
Harbor.  This  glass  shows  distinct  flow  structuro.  It  is  light  gray 
in  color  and  in  places  somewhat  porous.  Some  pitchstone  is  included 
within  the  area  mapped  as  andesitic  glass  on  Plato  VIII,  (p.  42). 
The  pitchstone,  wliich  is  exposed  near  the  stream  used  by  the  Apollo 
mine  for  water  power,  is  of  greenish  and  yellow  colors,  with  a  duU 
waxy  luster.  The  technical  description  of  this  andesitic  glass  is  as 
f ollows: 
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No.  2.  North  slope  of  Apollo  Mountain,  Unga  Island 

Flow'banded  aikdetiU  gloMs. — ^Microscopically,  eutaxitic  glaasy  lava  con- 
taining  sporadic  feldspar  phenocrysts ;  the  flow  band»  average  1  mm.  in  thick- 
nees  and  produce  a  thinly  laminated  structure.  Microscopically,  a  few 
feldspar  phenocrysts  (Ab,An,),  spOTAdic  prisma  of  homblende,  and  crystals 
of  magnetite  are  found  embedded  in  a  varicolored  glass. 

The  glass  appears  to  underlie  the  younger  basaltic  flows  and  to  be 
closely  associated  with  the  andesites  which  form  the  central  portion 
of  the  island.  The  age  of  the  glass  would,  if  that  Interpretation  is 
correct,  be  late  Eocene  or  early  Miocene. 

Relations  to  other  rocks. — These  andesites,  tuffs,  breccias,  and  glass 
appear  to  be  the  core  of  the  land  mass  in  the  island  of  Unga,  and  are 
probably  the  oldest  igneous  rocks  exposed  on  the  island.  They  are 
unconf ormably  overlain  on  the  eastem  shore  of  the  island  by  l^Iiocene 
beds  which  are  in  tum  unconformably  overlain  by  recent  basaltic 
flows  and  coarse  tuffs  that  rest  in  places  upon  this  andesitic  group. 
The  dactites  in  this  island  (PI.  VIII,  p.  42)  appear  to  have  intruded 
the  andesites.  Glacial  deposits  overhe  the  andesites  in  small  areas. 
Eocene  rocks  outcrop  at  several  places  near  sea  level  about  the  head 
of  Goal  Ilarbor,  near  which  point  are  outcrops  of  the  andesitic  lavas. 
The  relation  of  the  igneous  to  the  sedimentary  beds  at  this  point  is 
not  known. 

On  the  mainland,  in  the  vicinity  of  Baiboa  Bay,  these  igneous  rocks 
are  in  part  intruded  as  sills  into  the  Kenai  formation  and  in  pari 
overhe  that  formation.  They  are  in  tum  manteled  unconformably 
by  much  younger  volcanic  rocks  of  a  basaltic  nature.  Certain  dac- 
tites, to  be  described  later,  have  been  intruded  into  tlds  andesitic 
group  at  various  places.  The  small  areas  of  andesites  in  the  core  of 
the  ränge  in  the  BalboarHerendeen  Bay  region  are  intrusions  into 
the  Kenai  formation. 

Some  andesitic  lavas  have  intruded  the  Kenai  formation,  in  tlie 
Chignik  Bay  region,  and  in  some  places  andesites  apparently  overlie 
the  Eocene  sediments  in  a  conformable  relationship.  The  contact 
West  of  Chignik  River,  where  the  igneous  rocks  cut  of!  the  various 
sedimentary  formations  there  exposed,  appears  to  have  been  due  to 
faulting. 

Age. — From  what  has  already  been  stated  it  is  clear  that  these 
volcanic  rocks  are  of  late  Eocene  or  early  \fiocene  age.  In  the 
exposures  north  of  Baiboa  Bay  and  at  certain  locaUties  in  the  Chignik 
Bay  region,  it  appears  that  volcanism  began  toward  the  close  of 
Eocene  time.  The  andesitic  lava  intruded  the  series  of  clastic 
Sediments  and  poured  out  on  the  surface.  Explosions  following  the 
beginning  of  this  volcanic  activity  yielded  fragmental  materials  that 
accumulated  as  tuffs  and  breccias.  These  rocks  may,  therefore,  be 
considered  late  Eocene  or  early  Miocene,  or,  perhaps  better,  transi- 
tional — in  part,  late  Eocene  and  in  part  early  Miocene. 
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LATE  EOCSHS  OB  LATSR  lOHEOTTS  ROCKS.    . 

The  igneous  rocks  included  in  this  class  have  intruded,  in  some 
places,  the  andesitic  rocks  just  described,  in  other  places  the  upper 
portion  of  the  Kenai  formation  (Eocene),  and  in  one  locaUty  the 
Unga  formation  (Miocene).  They  form  or  are  associated  with  con- 
spicuous  topographic  features  in  the  Balboa-Herendeen  Bay  region. 

AUGITE   PORPHTRT  FLOW   BRECCIA. 

One  of  the  most  conspicuous  peaks  in  the  Balboa-Herendeen  Bay 
region,  about  6  miles  west  from  the  head  of  Baiboa  Bay,  is  composed 
of  a  flow  breccia  with  the  general  characters  of  an  augite  porphyry. 
This  mountain  has  sharp  pinnacle  features  that  reach  an  elevation  of 
about  2,500  feet  and  has  been  appropriately  called  Cathedral  Peak 
(PI.  III,  By  p.  12).  The  same  flow  breccia  appears  in  the  next  moun- 
tain east  of  Cathedral  Peak  somewhat  below  the  summit,  with 
Kenai  Sediments  above  and  below.  The  igneous  rock  is  high  in  the 
Kenai  section,  and  therefore  of  late  Eocene  age. 

Baiopf  s  description  of  this  rock  is  as  follows: 

In  the  hand  specimen  the  vitreous  hrown  augites  embedded  in  an  aphanitic  brown 
matrix  are  the  most  conspicuous  feature.  Microecopically  it  proves  to  be  a  glassy 
augite  porphyry  flow  breccia  containing  numerous  fragmento  of  various  kinds  of 
andesite.    Considerable  chioritization  has  alfected  the  rock. 

DACITES. 

DistribiUion. — Dacites  are  exposed  in  several  areas  on  the  island 
of  Unga  and  on  the  mainland  in  the  Balboa-Herendeen  Bay  district 
(PI.  VTII,  p.  42).  The  areas  on  the  island  of  Unga  are  in  the  south 
portion  of  the  island  within  a  few  miles  of  the  village  of  Unga.  On 
the  mainland  to  the  north  the  dacite  exposures  are  in  the  higher 
peaks  just  west  of  the  trail  between  Baiboa  Bay  and  Herendeen  Bay. 
Other  masses  of  dacite  have  intruded  the  sedimentary  rocks  south- 
east  of  Herendeen  Bay  and  still  other  small  areas  occur  on  the  Pacific 
coast  east  of  Baiboa  Bay. 

Pyramid  Mountain  is  located  in  the  central  portion  of  the  peninsula 
Southwest  of  the  head  of  Baiboa  Bay.  It  is  a  conspicuous  snow- 
capped  peak  (PI.  IX,  A)  and  rises  to  an  elevation  of  about  2,500  feet. 
The  main  mass  of  the  mountain  is  composed  of  the  Chignik  and 
Kenai  formations  (fig.  6).  Near  the  sunmiit,  except  for  the  upper 
100  feet,  which  consists  of  Eocene  Sediments,  the  mountain  is  for  the 
most  part  dacite. 

The  dacite  exposed  in  Pyramid  Mountain  is  part  of  a  large  lacco- 
lithic  mass,  from  which  outliers  extend  westward,  forming  the  crests 
of  two  mountain  ridges.  A  large  amount  of  dacite  was  removed  in 
the  development  of  the  Valley  between  these  mountain  ridges.  The 
dacite  attains  a  maximum  thickness  of  about  1 ,000  feet  near  Pyramid 
Mountain,  from  which  point  the  mass  becomes  gradually  thinner  in 
all  directions. 
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The  (liicite  masa  west  of  Santiago  Buy  fiirma  n  somewhat  con- 
spicuous  niuuiitHJn  cif  liglit-gniy  color.  The  mosses  «f  dacite  fartlier 
euät  appenr  to  liaro  Intrudixl  tlie  undesitic  lavus  und  tufTs,  uml  the 
muss  Ixjrderiiig  tlio  ciiust  appears  ua  a  great  intrusive  sheet.  Tlie 
areu  a  littl"!  back  froin  tlie  coast  fyrnis  a  conspicuouä  knob  2,000  fwt 
in  heiglit. 

Of  tlio  dacito  arcas  in  tbe  soutbeastern  portion  of  Unga  Islam), 
tbose  bordering  tlie  coaat  appear  as  bold  cliffs  that  weather  to  a  light 
gray  cofur.  Tbe  areas  inbind  form  b)w  knobs  ulong  tbe  crest  of  tlie 
mountain  ridge.  Dacite-like  lavas  bave  been  seen  in  tho  Cbignik 
Bay  rcgion,  but  the  mapping  bas  not  been  curried  out  in  sufficient 
detail  to  differentiuto  tbose  masses  from  the  ducite  proper. 


FiQUBE  li.^Oiagianimstlc  sccllon  o[  Prramld  Ifounutn. 
CharacUr. — Tbc  ducites  bave  a  por]ilnTitic  texture,  witb  dull  wliit« 
phciiocn'öts  of  felds]»ar  and  gbissy  (|uartz  in  a  gray  or  Ught  greenisli 
groiuidir.ass.  The  niicroscopic  dcscription  of  a  s|>ccimeu  takcn  from 
tlio  lurgc  laccoüih  in  the  central  portion  of  the  ränge  northwest  of 
Balbiia  Bay  ia  as  follows: 
No.  53.  I-Vom  Pyramid  Mountain  laccolith  (PI.  VIII,  p.  42). 

Üacile. — MiiTowii|)irnlly,  the  quartupM  aru  fouud  Ui  be  powerfutly  reeorbei), 

thu  |)k^n<K-liu-<('  Ab,.Vii,  li>  .-ihtiw  marke<l  zuiiul  buudiiig,  and  tlie  hunibleiide 

piisiiiH  uro  in  plm-w  chlorilized.     The  alteration  of  Ihe  rock  au  it  whole,  how- 

uvcr,  i»  unimporbint.    The  firuundimuu  ix  unuuualty  well  individualizcd  ioi 

thctc  vulcanion;  U  cwuiHtä  of  Hniall  Bloul  plagioclciHcs  and  intcnlitial  quaiti 

aiid  ))niliably  »omo  uithocUuw.    The  u('(;oi<iK>rice  aro  maguclite,  apattt«?,  and 

UtAiiite. 

IlfUttions  to  other  rocks. — On  the  mainland  tbe  intrusions  of  ducite 

are  in  tho  form  of  silla,  dikcs,  and  laccolitlis;  tbe  structural  relatioDs 

in  tbe  lurge  laecobth  northwest  of  Balboa  Bay  are  sbown  in  figure  6. 

The  muss  of  dacite  is  about  1,000  fect  tbick  and  extends  over  an 

area  of  sevcral  scguare  iiiiles.     Itemnants  of  Ihc  sediraentarj'  foniia- 

tions  overlie  the  igneou.s  rock  in  two  of  tlie  bigbcr  poaks  (PL  VIII). 

The  lai^o  mass  of  dacite  in  the  central  portion  of  the  ränge  and  east 

of  the  head  of  Ilerciidecn  Bay  is  not  so  clearly  sliown  to  be  of  lacco- 

lithic  form.     Tliis  intnision  Ls  also  into  tho  Kenai  formation.     East 

of  Bulboa  Buy  along  the  coast  and  in  the  southern  portion  of  Unga 

Island   the  dacite  masses   appear  to  bave  intruded   the  audesitea 

described  above. 
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Age. — It  appears  from  the  evidence  just  presented  that  the  dacltes 
are  all  late  Eocene  or  later,  for  they  cut  late  Eocene  sediments  and 
late  Eocene  or  early  Miocene  volcanics  at  several  places.  At  the 
head  of  Port  Möller  dacites  cut  and  overlie  Miocene  sediments.  They 
are  probably  all  oldcr  than  the  basaltic  flows  and  tuffs  soon  to  be 
described. 


The  determination  of  tliis  rock  was  made  by  Palache.  The  only 
known  expoaure  of  this  type  of  igneous  rock  ia  in  the  Chichagof  lacco- 
htli  (fig.  7),  Cliichagof  Peak  reaches  an  elevation  of  a  little  more 
than  3,000  feet.  It  is  about  4  miles  northeost  from  the  head  of 
Chichagof  Cove  and  near  tlie  eastem  maigin  of  the  area  shown  on 
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Plate  VIII  {p.  42).  The  main  mass  of  the  mountain  is  composed 
of  the  Kenai  fonnation.  Near  the  base  there  are  several  hundred 
feet  of  volcanic  tuffs  and  breccias,  and  the  laccoüthic  mass  Iiere 
rcferred  to  and  shown  in  figure  7  is  near  the  summit.  The  rock 
ranges  in  color  from  gray  to  greenish  gray  and  lias  a  distinctly  por- 
phyritic  texturc.  Palache  states  that  the  Intnided  rock  is  well  . 
exposed  near  the  summit  of  Cliichagof  Peak,  and  that  dikes  are 
numeroua  in  the  vicinity  of  the  laccolithic  mass.  The  dikea  are 
reported  to  be  in  a  general  way  radial  to  the  dome-shaped  uphft 
of  the  peak,  and  lience  to  cut  across  the  strike  of  the  sedimentarj' 
beds  at  higli  angles.  The  description  of  one  of  the  nücroscopjc  sec- 
tions,  by  Palache,'  is  as  foUows: 

DioriU-porpkyrite.—Gn,yhh  green  rock  wilh  maDy  stout  prismatic  green  hom- 
blende  crystalfl,  in  (ine  gray  matrix,  which  Bland  out  on  weathered  eurface.  Ground- 
muBB  of  minute  green  hombronde  needlea  and  basic  plagioclafe  microlites  loes  in 
amount.  Phenocrytitx  labradorite  aod  homblende.  Labradorite  vcry  abundant  in 
iharply  bounded  crystala,  twinned  on  albite  and  Carlabad  laws,  very  freeh  and  free 
from  inclusions,  Hornblende  rolorlcM  t«  pale  green,  fibroue,  in  ahort  etout  sharply 
tenninatod  cr>'fltali',  Bomctime^  incloaing  a  small  core  of  coIorli?«i  pyroxene,  but  clearly 
ori|iinal.  Chlorite  almonl  the  only  decompocition  product,  replacing  some  of  the 
groundmaxH  homblende.     Quartz  i^  ab.ienl. 

1  Palache,  Cliarl«.  Ilurimui  Alaska  Expedition,  yoI.  4,  p.  80. 
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mOCXHZ  SSBIES. 

UNGA  FORMATION. 


CharcLcter  and  distribution, — ^Dall  gave  the  name  Unga  conglom- 
erate  to  the  Sediments  of  Miocene  age  wliich  he  examined  on  Unga 
Ishmd.  At  that  locality  the  formation  is  predominately  conglom- 
eratic,  but  at  the  many  other  localities  indicated  on  the  maps  accom- 
panying  this  report  the  formation  does  not  include  much  conglom- 
erate,  and  accordingly  the  term  Unga  fonnation  is  iised  here.  This 
formation  was  first  rei*ognized  by  Dali  *  in  the  wastem  portion  of 
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FiouRE  s.— Structure  section  at  the  north  end  of  Unj^  Island,  along  line  E~F on  Plate  VIII.  1,  Kenai 
fonnation  (Eocene);  2,  Unga  formation  (Miocene);  3,  recent  volcanic  rocks,  basaltic  flows,  and  tütts; 
4,  glacial  drift;  5,  sand  dunes. 

Unga  Island,  where  it  overlies  the  Eocene  lignite-bearing  beds  (fig.  8.) 
At  tliis  locality  Dali  measured,  in  1872,  the  following  section: 

Measured  section  0/  the  Unga  conglomerate.  on  Unga  Island,  AUuka. 

[Section  includes  200  feet.] 

1.  Tuffs  and  seil. 

2.  Conglomerate  of  fino  pebbles. 

3.  Conplomcrate  of  larger  bowldera. 

4.  "Sandstone  with  marine  foftpils  (1  foot). 

5.  Thin  friable  Bandy  shales  (6  inches). 

6.  Conglomerate  like  No.  2. 

7.  Very  coarse  conglomerate  (2  feet). 

On  the  following  page  Dali,  in  describing  the  formation,  states: 

In  the  conglomerate  (N OS.  6  and  7)  many  pie<!es  of  rolled  silicified  wood  were  found, 
pome  of  which  were  bored  by  tcredos.  These  beds  are  evidently  a  beach  formation, 
presaging  the  depression  which  followed  in  which  the  marine  bed  above  them  was 
laid  down.  I  have  called  them  the  Unga  conglomerate« ;  and  the  marine  Btratum, 
which  will  be  referred  to  later,  from  the  great  abundance  of  Crepidula  proenipta 
Conrad,  1  have  called  the  Crepidula  bed.  It  conformably  overlies  the  others,  aud 
there  can  be  no  doubt  of  the  continuity  of  the  Sedimentation  through  the  whole  geries 
of  lignitic  and  marine  strata  in  this  locality. 

The  conglomerates  in  this  type  section  contain  large  quantities  of 
volcanic  fragments  wliich  do  not  apj)ear  to  be  water  worn,  and  there- 
fore  suggest  eruptions  in  the  immediate  vicinity  diiring  a  period  of 
Sedimentation. 

Miocene  sediments  have  now  been  found  at  several  other  localities. 
They  are  exposed  on  the  northeast  shore  of  Unga  Island,  on  the  north- 
wast  coast  of  the  island  of  Popof,  at  several  points  on  the  shores  of 
Baiboa  "Bay  and  the  Pacific  side  of  the  peninsula  near  that  bay,  on 
the  west  shore  of  Ilerendeen  Bay  and  along  the  margin  of  Port  Moller. 

1  Dali,  W.  IL,  Coal  and  lignite  of  Alaska:  Seventeenth  Ann.  Rept.  U.  S.  Geol.  Rurvey,  pt.  1, 1896,  p.  807. 
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At  each  of  these  localities  the  Miocene  appears  to  be  limited  to  a 
small  area,  except  on  the  northeast  shore  of  Fort  Möller,  where  it  is 
at  least  1,000  feet  thick  and  appears  to  extend  for  some  distance 
north  and  east  of  the  exposed  face.  It  is  possible  that  it  will  be 
found  to  be  overlain  in  that  direction  by  Recent  volcanics.  The 
exposures  at  the  west  entrance  to  Baiboa  Bay  and  on  the  west  arm 
of  tliat  bay  suggest  by  the  neaxly  horizontal  position  of  the  strata 
that  they  underlie  Cape  AUaksin,  an  island-like  mass  now  tied  to 
the  mainland  by  an  alluvial  deposit  (PI.  VIII).  At  each  of  the 
locaüties  in  the  Balboa^Herendeen  Bay  region  and  on  the  Island  to 
the  south  the  formation  consists  of  sandstones,  shales,  and  conglom- 
erates,  some  of  which  are  but  loosely  cemented.  In  the  exposures 
along  the  shore  of  Port  Moller  the  rocks  consist  of  sandstones,  many 
of  which  show  cross-bedding,  shales,  grits,  and  conglomerates  con- 
taining  pebbles  of  quartz,  flint,  basalt,  greenstone,  and  porphyry. 
This  series  has  a  fossil  Stratum  canying  an  abundance  of  oyster 
Shells.  Dikes  and  siUs  of  a  porphjTitic  basalt  have  intruded  the 
Miocene  section  along  the  shores  of  Port  Moller. 

The  section  on  the  south  side  of  the  west  arm  of  Baiboa  Bay  is  as 

foUows: 

Section  of  Miocene  Sediment»  near  Baiboa  Bay. 

Feet. 

Shales  with  sandstone  concretiona 50 

Sandy  shale  with  saiklstone  concretions 40 

Sandy  clay  with  concretions 30 

This  section  is  exposed  for  about  3  miles  along  the  beach.  The 
Upper  surface  has  been  worked  over  by  the  waves  and  shows  a  dis- 
tinct  sea  terrace  about  100  feet  above  mean  tide.  The  formation 
includes  seams  of  lignite  2  to  3  inches  in  thickness.  These  lignite 
stringers  occur  locally  in  the  form  of  lenses.  The  beds  dip  gently 
to  the  south,  passing  below  heavy  beds  of  volcanic  tuff.  Leaf 
fragments  and  bits  of  carbonized  wood  are  included  in  some  of  the 
sandstone  blocks  which  have  fallen  from  the  chfF,  and  worm  tracks 
are  abundant  in  some  of  the  sandstone  layers. 

In  the  small  area  of  probable  Miocene  on  the  west  side  of  Heren- 
deen  Bay  the  Sediments  are  for  the  most  part  unconsoüdated.  They 
yielded  one-leaf  coUection  which  has  been  determined  to  be  of  post- 
Kenai  age,  and  since  the  physical  nature  of  the  beds  and  the  general 
field  relations  are  similar  to  those  in  the  known  Miocene  areas,  this 
small  area  has  been  considered  of  Miocene  age. 

The  small  area  of  Miocene  Sediments  on  the  east  side  of  Baiboa 
Bay  is  about  200  feet  thick.  The  beds  consist  of  clays,  sandy 
clays,  grits,  sandstone,  concretions,  one  4-foot  bed  of  heavy  sand- 
stone, and  some  carbonaceous  shale.  Some  leaf  fragments  and  bits 
of  carbonized  wood  were  seen,  but  no  specimenis  suitable  for  identifi- 
cation  werfe  obtained.  At  this  outcrop  the  dip  varies  from  5°  to  15° 
to  the  southward,  and  the  strike  is  west  15°  south.     The  Miocene 
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beds  in  this  locality  have  been  beveled  by  the  action  of  the  waves 
at  50  and  100  feet  above  mean  tide,  at  which  elevations  are  remnants 
of  sea  terraces. 

Fauna. — Shells  have  been  found  in  abundance  at  all  but  one  or 
two  of  the  loealities  mapped  as  Xliocene  on  Plate  VIII  (p.  42).  These 
Shells  have  been  submitted  to  Dali,  who,  although  he  has  not  reported 
the  specific  names  of  the  fossils,  has  recognized  them  as  of  Miocene 
age.  In  commenting  upon  the  collections  secured  from  the  north- 
east  comer  of  Unga  Island  and  the  northwest  shore  of  Popof  Island, 
he  calls  them  ''Upper  Eocene,  corresponding  to  the  Unga  horizon." 
The  coUection  secured  from  the  north  side  of  the  left  arm  of  Baiboa 
Bay  '^appears  to  belong  to  a  horizon  near  to,  or  identical  with,  that 
of  the  Astoria  beds,  Oregon."  The  collection  from  the  northeast 
side  of  Port  Moller  '  'indicates  the  Unga  horizon  containing  Mytilus 
middendorfii  Grewingk  and  other  characteristic  species."  The  col- 
lection from  the  west  side  of  Santiago  Bay  is  determined   to  be 
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FiGURE  0.— Structure  section  along  the  northeast  ooast  of  Unga  Island.    1,  Andesite;  2,  Unga  formatioo 

(Miocene);  3,  tulTs;  4,  recent  basalt  flows  and  tuüs. 

Miocene.  An  imi)ression  of  a  bivalve  secured  from  the  mainland 
just  north  of  Unga  Island  was  determined  as  ''probably  Marcia 
oregoruufi  Conrad  from  the  Astoria  horizon  of  the  Miocene." 

Flora. — One  collection  of  ])lants  determined  by  HolHck  to  be 
probahly  of  Miocene  age  was  re^covered  from  a  smail  area  of  partly 
Consolidated  sediments  on  the  west  side  of  Herendeen  Bay,  about 
opposite  Marble  Point. 

Stratigrapliic  rekidons. — As  has  hvon  already  stated  the  Miocene  in 
the  northwest ern  portion  of  Unga  Island  rests  confomiably  upon  the 
Eocene  (iig.  S,  p.  66).  There  is  a  scattering  of  glacial  drift  over  the 
surface,  but  otherwise  the  formation  is  not  covered  at  this  locality. 
Along  the  northeast  coast  of  Unga  Island  tlie  base  of  the  formation 
is  exposed  at  one  or  two  points  (lig.  D)  where  the  andesitic  group 
of  volcanic  rocks  come  above  sea  l(»vel.  At  tliis  localitv  the  forma- 
tion  is  clearlv  overlain  unconf()rma])lv  bv  recent  basaltic  flows  and 
coarse  tufl's.  Conditions  similar  to  those  in  the  northeast  portion  of 
Unga  Island  prevail  in  each  of  the  Miocene  areas  near  Baiboa  Bay 
and  west  of  Santiago  Bay.  The  base  of  the  formation  is  not  ex- 
j)ose(l,  but  the  overlying  rocks  are  volcanic  tuifs,  which  rest  uncon- 
forniably  upon  the  little  disturbed  clastic  sediments.  The  small 
area,  probably  of  Miocene  age,  on  the  west  shore  of  Herendeen  Bay, 
is  unconformablv  n^lated  to  the  Jurassic  and  Cretaceous  sediments 
at  the  south.  At  the  north  the  relationship  to  the  P^ocene  is  either 
cliw  to  nn  unconformity  or  to  faulting. 
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The  base  of  the  series  was  not  recognized  about  the  shores  of  Port 
Moller.  Andesitic  lavas  cut  through  and  overlie  a  portion  of  tlie 
Miocene  area  at  the  south  end  of  Port  Moller  and  glaeial  drift 
mantles  another  portion.  Farther  east  the  Miocene  comes  into 
contact  with  volcanics  along  what  is  believed  to  be  the  fault  piain. 
The  Upper  surface  of  the  Miocene  was  not  examined  northeast  of 
Port  Moller,  but  from  a  distance  the  formation  appears  to  be  over- 
lain  unconformably  by  volcanic  rocks. 

At  no  one  of  the  localities  are  the  Miocene  beds  much  disturbed. 
They  are  nearly  horizontal  or  occur  in  gentle  folds.  In  the  northern 
portion  of  Unga  Island  the  base  of  the  formation  varies  in  elevation 
about  500  feet  in  a  distance  of  5  miles  (fig.  8,  p.  66).  The  Miocene 
beds  on  the  peninsula  have  undergone  much  less  deformation  than 
the  Eocene  beds,  and  except  at  a  few  localities  the  Miocene  probably 
rests  unconformably  on  Jormations  older  than  Eocene. 

POST-MIOCSHZ  BASALTIC  FLOWS  AlTD  TXTFFS. 

Distribution. — In  this  class  are  Jncluded  the  great  masses  of  recent 
volcanic  rocks  consisting  chiefly  of  basaltic  flows  and  coarse  volcanic 
tuffs.  Such  rocks  have  been  reported  from  all  parts  of  the  peninsula 
that  have  been  vis.'ted  by  geologists.  Spurr  refers  to  the  axial  por- 
tion of  the  Aleutian  ränge  in  the  northeastem  part  of  the  peninsula 
as  composed  of  Tertiary-Quatemary  volcanic  rocks  (PI.  VI,  in  pocket). 
He  reports  also  that  in  this  chain  of  mountains  as  seen  by  him  in 
crossing  from  Naknek  to  Katmai  there  are  several  volcanic  peaks, 
some  of  which  have  been  recently  active.  In  the  Chignik  Bay  region 
are  vast  quantities  of  coarse  black  volcanic  tuffs  in  the  vicinity  of 
Hook  Bay  (PL  VII,  p.  40),  and  the  basaltic  dikes  of  this  same  period 
of  volcanism  cut  through  formations  in  this  region  at  various  places. 
A  large  portion  of  the  island  of  Unga  is  mantled  by  volcanic  tufTs  and 
recent  basaltic  flows.  North  of  Unga,  in  the  Balboa-IIerendeen  Bay 
region,  recent  volcanic  rocks  occur  in  various  portions  of  the  field 
(PL  VIII,  p.  42).  They  are  conspicuous  about  the  shore  of  Baiboa 
Bay  and  eastward.  The  summit  of  Pinnacle  Mountain  near  the  head 
of  Ilerendeen  Bay  is  composed  of  volcanic  tuffs  and  recent  basaltic 
flows  (fig.  3,  p.  48).  An  area  of  nearly  100  square  miles  extending 
southward  from  Hot  Springs  on  the  west  side  of  Port  Moller  is  cov- 
ered  by  recent  volcanic  rocks  of  the  same  nature  as  those  just  de- 
scribed.  Westward  from  Pavlof  Bay  the  peninsula  and  neighboring 
Islands  are  reported  to  consist  whoUy  of  recent  volcanic  rocks. 

Character, — ;When  seen  from  the  beach  or  from  a  boat  while  coast- 
ing  along  the  shore  these  tuffs  appear  to  be  composed  of  black  and 
dark  brown  fragments  in  a  matrix  of  about  the  same  colors,  but 
when  a  hand  specimen  is  examined  the  matrix  is  commonly  seen 
to  have  a  dark  green  color.     The  fragments  included  in  this  tuff 
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ränge  up  to  20  feet  in  diameter;  commonly 
their  dimensions  vary  from  3  to  6  teet  (PI. 
X,£).  Individual  biocks  display  the  darker 
shades  of  red,  green,  and  gray.  Some  of  the 
biocks  are  dUtinctly  black,  and  all  of  tbem 
sbow  a  scoriaceouH  texture.  The  tuff  is 
poorly  stratiiied,  but  appears  to  have  been 
in  part,  at  least,  laid  down  in  wat«r.  One 
marine  shell  found  in  the  tuiT  just  west  of 
Baiboa  Bay  has  been  identified  by  Dali  as 
I  of  Miocene  age,  but  some  uncertainty  exists 
Q  as  to  whetber  this  shell  was  washed  from 
I  the  Miocene  Sediments  into  the  sea  when 
S  the  tuffs  were  being  deposited  or  whether 
I  the  shell  was  left  by  a  form  living  in  the 
I  waters  when  the  tuffs  were  laid  down.  Sev- 
?  eral  volcanic  centers  associated  with  these 
5  recent  tuffs  and  flows  have  been  located. 
I  Volcanic  tuffs  and  associated  basaltic  flows 
s  reach  a  thickness  of  at  leaet  1,200  feet  on 
■■  the  west  shore  of  Bnlboa  Bay. 
g  Belatüm^  to  oth-er  rocks. — Sections  on  the 
s  northeast  comer  of  Unga  Island  show  clearly 
I  that  these  tuffs  are  younger  than  the  Mio- 
s  rene  se<iiments,  on  which  they  rest  uncon- 
E  formably  {fig.  9,  p.  68).  The  exposurea  in 
I  the  rocent  volcanic  tuffs  and  basic  flows 
g  ahout  the  shores  of  Unga  Island  exhibit 
S  complex  relafcionships  which,  when  workod 
I  out  in  detail,  will  reveal  a  remarkable  his- 
1     tory  of  volcanism  for  this  Island.     The  dia- 

1  grammatic  section  given  in  figiire  10  shows 
o  the  more  easily  apparent  oonditions  along 
ä  the  east  shore  between  Delarof  and  Baralof 
g     harbors,    which   is    include<l    in    the    viow 

2  shown  in  Plate  V,  B  (p.  38).  In  this  section 
is  the  small  mass  of  argillite  of  unknown 
age  already  described,  as  well  as  areas  of 
the  older  volcanic  series  of  the  island,  which 
are  at  tliis  locality  rhiefly  andesitic  porphy- 
ries.  The  upper  aurface  of  this  older  series 
of  volcanics  has  certainly  been  motÜfied 
by  erosion,  and  at  the  base  of  the  new  se- 
ries, in  places,  volcanic  agglomerates  occur. 
The   later  series    includes   vast   quantities 
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of  tuffs,  which  are  remarkably  well  bedded.  Locally  they  are  much 
deformed.  A  considerable  amount  of  volcanic  glass  is  associated 
with  the  younger  volcanics  exposed  in  this  cliff,  and  local  metamor. 
phism  has  taken  place  where  basaltic  masses  have  intruded  the 
earlier  andesitic  rocks.  Since  the  cessation  of  volcanism  in  this 
part  of  the  island,  stream  erosion  has  developed  new  Valleys  tliat 
have  been  latcly  modified  by  ice  action,  and  the  waves  have  been 
actively  at  work  modifying  the  coast.  The  rock  pillar  shown  in 
Plate  IX,  B,  is  composed  of  recent  volcanic  rocks.  This  pillar  has 
been  separated  300  feet  from  the  main  cliff  by  the  work  of  the  waves. 

The  recent  volcanic  rocks  on  Popof  Island  appear  to  rest  upon  a 
very  uneven  surface.  This  unevenness  presumably  resulted  from  a 
period  of  erosion  after  the  close  of  Miocene  time  and  before  the 
renewal  of  volcanic  activity  that  brought  these  rocks  to  the  surface. 
Recent  volcanic  rocks  clearly  overlie  the  Miocene  at  several  places 
on  the  mainland  north  of  Unga  Island.  On  the  north  side  of  the 
peninsula,  near  Herendeen  Bay  and  Port  Moller,  they  rest  on  the 
eroded  surface  of  various  Mesozoic  and  Tertiary  forma tions.  The 
youngest  Sediments  upon  which  they  are  known  to  rest  in  this 
portion  of  the  fiele!  are  of  Eocene  age,  but  they  will  probably  be  found 
to  overlie  the  Miocene  east  of  Port  Moller.  The  most  recent  vol- 
canic rocks  in  the  Chignik  Bay  region  come  into  contact  with  the 
Upper  Cretaceous  (Chignik  formation)  near  the  north  entrance  to 
the  bay.  They  are  clearly  younger  than  the  Chignik  formation^ 
but  basaltic  dikes  that  are  beUeved  to  be  of  the  same  age  cut  Eocene 
Sediments  in  the  vicinity  of  Chignik  Lagoon. 

Age. — These  volcanic  rocks  are  chiefly  of  post-Miocene  age,  and  may 
all  be  post-Miocene.  In  the  region  studied  they  are,  for  the  most 
part,  pre-Pleistocene,  but  it  is  certain  that  similar  formations  are 
to-day  accumulating  about  the  active  volcanoes. 

PLIOCEITE  SESIES  (1). 

A  small  area  of  Sediments  on  the  west  shore  of  Herendeen  Bay, 
wlüch  has  been  classed  and  represented  on  the  map  (PI.  VIII,  p.  42) 
as  Miocene,  yielded  a  coUection  of  plants  which,  though  not  satisfac- 
tory  for  close  determination,  were  judged  by  Knowlton  to  be  of 
Miocene  or  Pliocene  age,  and  since  there  were  several  similar  small 
areas  of  Miocene  beds  bordering  the  coast,  this  area  has  been  tenta- 
tively  classed  with  them.  The  possibility  remains,  however,  that 
there  are  some  Sediments  of  Pliocene  age  at  that  locality. 

SUMMARY   OF   THE    IGNEOUS    ROCKS. 

The  igneous  rocks  thus  far  known  in  the  Alaska  Peninsula  may 
he  grouped  in  two  classes.  In  one  of  these  should  be  placed  the 
coarsely  crystalline  rocks  in  Mount  Douglas  and  in  the  northwestern 
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part  of  the  peninsula,  west  of  Becharof  and  Naknek  lakes.  These 
mcks  have  been  described  as  granites  and  syenites.  They  are 
certainly  pre-Upper  Jurassic,  and  from  data  obtained  just  beyond 
the  limits  of  the  penmsula  it  appears  that  they  are  I^wer  or  Middle 
Jurassic.  The  füll  extent  of  these  rocks  is  not  yet  known.  The 
Mount  Douglas  area  is  probably  ümited  to  a  small  group  of  peaks  at 
the  northeast  tenninus  of  the  peninsula.  The  igneous  rocks  at  the 
extreme  northwest  outcrop  in  a  belt  roughly  parallel  to  thfe  axis  of 
the  peninsula,  and  probably  extend  for  more  than  100  miles  in  a 
northeast-southwest  direction. 

The  other  group  of  igneous  rocks  is  chiefly  of  volcanic  origin. 
These  rocks  include  basaltic  and  andesitic  flows,  breccias,  some 
volcanic  glass,  and  vast  quantities  of  tufTs.  Near  the  volcanic 
Centers  dikes,  sills,  and  laccolithic  intrusions  are  exceedingly  common. 
The  rocks  in  this  class  are  of  Tertiary  or  later  age.  They  are  irregu- 
larly  distributed  from  the  northeast  extremity  of  the  peninsula,  at 
Cape  Douglas,  to  the  western  terminus  near  Unimak  Pass  and  are 
the  predominant  formations  in  the  neighboring  islands.  T^Tiere 
detailed  mapping  has  been  done  these  volcanic  rocks  have  been  found 
to  be  in  part  of  early  Eocene  age,  in  part  of  late  Eocene  or  early 
Miocene  age,  and  in  part  late  Miocene  and  post-Äßocene.  In  fact, 
the  association  of  these  igneous  rocks  with  tho  Tertiary  and  Quater- 
narv  sodiments  is  such  as  to  indicate  that  volcanic  activitios  have 
probably  been  continuous  in  this  portion  of  ^Vlaska  since  the  begin- 
ningr  of  Tertiär v  tinie. 

The  earliest  of  the  Tertiary  lavas  have  been  considerabh'  meta- 
morphosed.  Later  Tertiary  lavas  appear  exceedingly  fresh,  while 
some  lavas  of  Quaternary  age  are  unconsolidated  fragments  that  have 
very  recently  issued  from  volcanic  vents.  The  metamorphism  of 
the  earlier  Tertiary  lavas  has  changed  in  a  most  notable  degree  the 
colors  and  physical  properties  of  these  rocks.  Large  areas  of  these 
lavas  are  colored  in  brilliant  reds  and  yellows,  and  at  other  places  the 
weathered  material  is  a  duU  white.  Knopf  has  drawn  the  foUowing 
general  conclusions  from  a  microscopic  study  of  specimens  of  these 
weathered  lavas: 

In  inany  of  the  volcaiiica  the  alteratioiis  represented  by  chloritizatioii  of  the  feiro- 
magiiesian  ininerals  aiul  kaolinization  of  the  feldsi)ars  are  such  as  are  produced  by 
simple  weatheriiif?;  in  others,  however,  the  alteration  has  taken  oii  a  propylitie  aspect, 
as  first  noted  by  Becker  at  Delarof  Ilarbor. 

The  most  inteiise  alteration  is  shown  by  the  pyritized  andesites.  In  them  the  ferro- 
magnesian  minerals  have  been  converted  into  chlorite  and  epidote,  the  feldspars  have 
been  replaced  by  calci te  and  partly  epidotized,  and  a  more  or  less  thorough  alteration 
has  affected  the  irround  mass.  Pyrite  occurs  ecattered  throug:hout  the  rocks  and  is 
embedded  in  both  primary  and  secondary  minerals.  There  has,  however,  been  no 
great  introduction  of  new  material.  The  iron  originally  contained  in  the  femic 
minerals  and  in  the  maji^netite  was  sufficient  to  supply  that  necessary  for  the  production 
of  the  pyrite.     Carbon  dioxide  and  hydrogen  sulphide  appear  to  have  been  the  main 
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* 
ag:ents  of  alteration.    The  calcitization  of  the  pla^^ioclaee  feldspars  implies  neressarily 

that  there  has  been  an  elimination  of  soda  from  the  altered  andesites. 

Several  vents  beside  the  active  volcanoes  in  the  peninsula  have  but 
recently  been  scenes  of  great  activity .  Fragmental  materials  lie  about 
each  of  them  in  vast  quantities  and  a  further  study  of  the  geology  of  the 
peninsula  will  undoubtedly  show  numerous  other  areas  where  volcanic 
rocks  have  been  poured  out  on  the  surface  and  widely  distributed 
by  explosion.  Many  of  the  headlands  bordering  the  Pacific  Ocean 
owe  their  resistance  to  firmly  cemented  pyroclastic  rocks,  while  others 
that  well  resist  the  action  of  the  waves  are  composed  of  the  denser 
andesitic  flows  that  have  issued  from  neighboring  volcanoes. 

QUATERNARY   SYSTEM. 
PLEISTOCSKS  DEPosrrs. 

Character  and  distribution. — The  Pleistocene  deposits  consist  of 
unconsolidated  clays,  sands,  gravels,  and  glacial  drift.  Quanti- 
tatively  the  glacial  drift  is  perhaps  chief  in  importance  among  these 
deposits.  The  distribution  of  glacial  drift  in  the  areas  studied  in  detail 
during  the  summer  of  1908  is  shown  on  Plates  \ni  and  VIII  (pp.  40 
and  42).  It  was  impracticable  in  the  mapping  to  indicate  the  dis- 
tribution of  glacial  bowlders,  or  a  mere  scattering  of  glacial  drift  in 
the  Valleys,  but  the  extent  of  the  larger  masses  that  mantle  or  obscure 
the  underljdng  formations  has  been  indicated  on  the  maps.  Pleistocene 
deposits  have  not  been  studied  in  detail  elsewhere  on  the  peninsula^ 
and  from  the  various  reports  that  have  been  given  it  would  appear 
that  such  deposits  are  not  conspicuous.  It  is  probably  safe  to  infer 
that  there  is  more  or  less  glacial  drift  associated,  as  a  mantle,  with 
the  northwestern  lowland  of  the  peninsula.  Such  was  found  to  be 
the  case  in  the  lowland  area  bordering  Herendeen  Bay,  where  there 
is  a  mantle  of  glacial  drift  from  10  to  30  feet  thick.  In  the  western 
and  northwestern  portion  of  the  Island  of  Unga  several  square  miles 
are  mantled  by  glacial  drift,  and  morainic  deposits  occur  in  certain 
of  the  larger  Valleys.  In  the  discussion  of  glaciation  that  will  be  given 
later  in  this  report  it  will  be  shown  that  most,  if  not  all,  of  Unga 
Island  has  been  glaciated,  and  that  a  little  glacial  drift  may  be 
expected  almost  anywhere  in  the  lowland  portions  on  the  island. 

On  the  mainland  north  of  the  peninsula  there  are  but  small  patches 
of  glacial  drift  associated  with  the  mountain  areas.  The  only  con- 
siderable  areas  w^here  there  are  glacial  deposits  are  on  the  north  side 
of  the  peninsula,  bordering  Herendeen  Bay,  and  at  the  head  of  Port 
MoUer(Pl.VIII,p.42). 

Small  patches  of  glacial  drift  occur  in  the  interstream  areas  north- 
west  of  Chignik  Bay  (PL  VII,  p.  40),  others  on  the  shores  of  Chignik 
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Lagoon,  and  at  least  two  small  patches  near  the  east  end  of  Chignik 
Lake.  The  work  in  this  region  could  not,  in  the  time  available,  be 
carried  far  from  the  shore.  It  is  quite  probable  that  there  is  much 
more  glacial  drift  in  the  Valleys  northwest  of  Chignik  Bay  and  on  the 
lowlands  bordering  the  ränge  to  the  northwest. 

At  each  of  the  localities  specified  the  drift  has  the  physical  hetero- 
geneity  characteristic  of  glacial  tili,  and  as  there  are  in  all  the  parts 
of  the  peninsula  and  the  neighboring  islands  that  have  been  studied 
many  varieties  of  rocks  the  drift  has  a  striking  lithologic  hetero- 
geneity.  Many  of  the  stones  are  smooth  and  striated,  and  the  material 
is  for  the  most  part  unassorted. 

The  topography  of  these  glacial  deposits  is  of  two  types.  On  the 
lowlands  the  surface  of  the  drift  contains  numerous  iindrained 
depressions  bordered  by  low  moundlike  hüls.  It  has  the  typical 
roUing  topography  of  the  ground  moraine  left  by  continental  ice 
sheets  over  lowland  areas.  In  many  of  the  depressions  are  ponds 
or  small  lakes;  in  others  are  swamps,  the  remnants  of  former  lakes. 
In  the  mountain  Valleys  the  deposits  are  distributed  as  lateral  or 
medial  moraines,  and  commonly  have  a  ridgelike  form  character- 
istic of  mountain  Valley  moraines. 

Stratigraphic  relations. — The  Pleistocene  deposits  rest  lipon  up- 
turned  and  eroded  sedimentary  rocks  that  ränge  in  age  from  late 
Jurovssic  to  Mioccne,  and  upon  still  yoiinger  volcanic  formations. 
It  is  probably  truc  that  the  outwash  from  certain  of  the  glaciers 
that  formerly  existed  liere  rosts  conformably  botweon  a  series  of 
offshore  deposits  of  Quaternary  ago,  but  such  deposits  can  not  yet 
be  studied. 

The  glacial  drift  in  the  regions  mapped  in  detail  by  the  author  is 
probably  all  of  Pleistocene  age.  The  ice  certainly  left  the  lowlands, 
and  quite  probably  the  basin  regions,  about  Chignik  Ba}',  Unga 
Island,  and  Herendeen  Bay,  long  before  the  occurrence  of  tlie  last 
notable  movement,  which  elevated  the  lands  of  the  peninsula  and 
adjoining  islands  at  least  100  feot  above  soa  level.  Elsewhere 
on  the  peninsula  glaciers  lingered  long  after  Pleistocene  time  and 
among  the  liiglier  mountains,  especially  at  the  extreme  northeast, 
Oven  until  the  present  time.  TJiere  is,  therefore,  post-Pleistocene 
glacial  drift  in  the  peninsula,  and  further  studies  in  this  portion  of 
Alaska  may  determine  criteria  for  distinguishing  the  Pleistocene 
from  the  post-Pleistocene  glacial  deposits. 

Topographie  relations. — The  morainic  deposits  are  on  the  side  slopes 
at  some  places  in  the  Valleys.  Many  of  these  deposits  are  at  the 
junction  of  a  tributary  Valley  with  the  main  Valley  and  rest  upon  the 
dividing  ridge,  partly  as  lateral  moraines,  and,  where  they  have 
united,  as  medial  moraines.  One  remarkable  glacial  moraine  on  a 
high  ridge  separates  two  large  Valleys  in  the  western  portion  of 


QUAXSBNABT  DEPOSITS.  75 

Unga  Island  and  forms  in  that  place  the  crest  of  the  ridge.  This 
fact  indicates  that  most  of  the  western  portion  of  the  island  was 
undcr  ice  at  the  time  the  moraine  was  deposited.  The  greater  part 
of  the  glacial  drift,  however,  is  in  the  lowlands«  where  the  Valley 
glaciers  deployed  and  where  the  conditions  for  deposition  and  for 
preservation  have  been  more  favorable.  General  conditions  during 
the  Pleistocene  epoch  and  the  work  of  the  glaciers  in  the  different 
regions  studied  will  be  described  later. 

BECXNT  DEPOSITS. 

Pumice, — Fragments  of  pumice  have  been  seen  in  two  localities 
on  the  north  side  of  Chignik  Bay,  one  of  these  localities  being  in  the 
Valley  of  Bear  Creek,  where  there  is  a  considerable  deposit.  The 
fragments  ränge  up  to  6  inches  in  diameter.  This  deposit  appears 
in  a  small  knoll  or  short  ridge  in  the  bottom  of  the  Valley,  and  must 
have  been  formed  since  the  main  Valley  was  excavated.  The  source 
of  this  material  may  have  been  within  the  area  to  the  east  mantled 
by  recent  volcanic  rocks,  and  where  volcanic  centers  have  been 
located. '  The  other  locality  where  pumice  occurs  is  about  2  miles 
from  the  head  of  Hook  Bay  on  the  mountain  southwest  from  the 
harbor.  These  mountains  are  of  volcanic  origin  and  some  fragments 
of  pumice  are  associated  with  the  vast  quantities  of  fragmental  ma- 
terial about  them. 

Alluvium. — Deposits  of  Recent  alluvium,  which  consists  of  uncon- 
solidated  sands,  clays,  and  gravels,  occur  in  the  Valley  bottoms  and 
along  the  shores.  In  the  areas  where  mapping  has  been  done  in 
detail  (Pls.  VII  and  VIII,  pp.  40  and  42)  it  is  noticeable  that  at  the 
head  of  each  bay  and  in  the  lower  part  of  each  of  the  larger  Valleys 
there  are  bottom  lands  mantled  by  Recent  alluvial  deposits.  These 
deposits  have  the  forms  of  great  flood  plains  and  bayhead  deltas. 

Along  the  shores  the  Recent  deposits  take  the  form  of  sand  bars, 
sand  spits,  hooks,  or  barrier  beaches.  They  consist  of  sands  and 
gravels  worked  over  by  the  waves  and  distributed  along  the  beach 
by  waves,  undertow,  and  shore  currents.  Hook  Bay  (PI.  VII, 
p.  40),  north  of  Chignik  Bay,  has  received  its  name  from  a  sand 
and  gravel  deposit.  Prospect  Bay  (fig.  18)  owes  its  harbor  to  a 
sand  and  gravel  hook  developed  there  by  the  action  of  the  waves 
and  currents.  Chignik  Lagoon  is  but  the  upper  end  of  Chignik 
Bay,  shut  oflF  in  part  by  a  sand  spit.  Doris  Cove  is  nearly  closed 
by  a  sand  spit,  and  Anchorage  Bay  (PI.  XI,  B,  p.  86)  is  protected 
by  a  similar  form.  Sand  Point,  on  Popof  Island,  is  appropriately 
named.  The  head  of  Santiago  Bay  is  nearly  closed  by  a  sand 
bar,  and  Chichagof  Cove  has  been  shortened  by  the  development 
of  a  barrier  beach.  Alluvial  Sediments  extend  upstream  in  all  the 
larger  vaUeys  until  they  reach  an  elevation  of  about  100  feet  above 
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sea  level.  Distinct  marine  t'jrraccs  too  small  to  be  indicated  on  the 
map  appear  along  the  sliores  of  the  mainland  and  of  the  Islands  at 
about  100  feet  above  sea  level,  and  upon  these  terraces  are  Recent 
alluvial  deposits.  In  places  such  deposits  include  glaoial  nu^rial 
that  has  been  worked  over  by  the  waves.  The  terraces  ind^cate 
unquestionably  that  the  water  stood  about  100  feet  higher  relative 
to  the  lands  in  very  recent  time,  and  that  during  that  perioii  the 
alluvial  lands  at  the  heads  of  the  bays  and  in  the  larger  vallejrs 
were  covered  by  marine  waters.  Since  the  uplift  of  the  land  the 
sea  terraces  have  been  somewhat  dissected  by  streams,  and  in  places 
mantled  by  wash  from  higher  lands.  The  heads  of  the  bays  grad- 
ually  uncovered  by  the  rising  of  the  land  have  come  to  be  bottom 
lands  of  the  larger  Valleys,  and  the  alluvial  material  brought  by  the 
streams  has  been  spread  over  them. 

Landslides, — At  a  few  places  on  the  shores  of  Baiboa  Bay  large 
areas  have  been  so  affected  by  landslides  that  it  would  be  difficult, 
if  not,  indeed,  impossible,  to  find  exposures  of  the  underlying  rock 
formations.  These  localities  have  been  indicated  on  the  map  as 
landslide  areas.  Landslides  have  occurred  at  many  other  places, 
but  not  to  such  an  extent  as  totally  to  obscure  the  underlying  geology, 
or  to  demand  recognition  on  the  areal  map.  The  cliffs  that  have 
yielded  most  readily  to  the  development  of  landslides  are  composed 
of  volcanic  tufTs.  The  areas  on  tlie  west  arm  of  Baiboa  Bav  are 
developed  wliere  Recent  volcanic  tufTs  are  underlain  by  soft  and 
only  partially  consolidated  Miocene  sands  and  clays,  a  condition 
very  favorable  for  tlie  development  of  landslides. 

Smid  dunes. — On  the  northwest  shore  of  Unga  Island,  at  one  point 
on  the  east  side,  and  on  the  coast  of  the  mainland  north  of  Unga 
Island,  are  sand-dune  areas  of  sufficient  extent  to  be  indicated  on 
the  map.  Dunes  are  also  common  along  the  Bristol  Bay  coast  line 
and  southweiit  along  the  shore  of  Bering  Sea. 

Glacial  drift. — There  are  certainly  glacial  drift  deposits  on  the 
peninsula  of  post-Pleistocene  or  Recent  age.  Tliey  may  be  expected 
among  the  higher  mountains  in  the  northeast  portion  of  the  penin- 
sula and  on  tJie  slopes  of  some  of  tlie  volcanic  peaks  at  the  extreme 
Southwest. 

GEOLOGIC   HI8TORY. 

From  the  nature  and  distribution  of  the  Sediments,  as  now  known, 
some  iuferences  may  be  drawn  as  to  the  distribution  of  land  and 
w^ater  at  diiferent  times  in  the  history  of  the  peninsula.  The  struc- 
ture  and  structural  relations  indicate  the  geologic  periods  in  which 
deformatiou  took  place,  and  the  relations  of  the  igneous  rocks  to 
the  sedimentary  rocks  mdicate  the  periods  of  volcanism  and  mark 
phases  of  mtrusion,  extrusion,  and  volcanic  outbursts. 
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EABLY  MB80Z0IC  TTMTC. 

The  granitic  rocks  in  the  northem  portion  of  the  peninsula  that 
ftre  known  to  be  of  pre-Upper  Jurassic  age,  the  report  of  similar  rocks 
on  certam  of  the  Islands  ui  the  Shumagm  group,  and  the  conglom- 
eratic  and  arkosic  nature  of  the  Upper  Jurassic  Sediments  all  indicate 
that  in  early  Mesozoic  time  masses  of  coarsely  crystalline  igneous 
rocks  were  exposed  in  parts  of  the  peninsula,  at  least. 

The  Triassic  rocks,  which  are  limited  so  far  as  is  now.  known  to  a 
small  area  on  the  southeast  side  of  the  peninsula  and  near  the  north- 
ern  line,  consist  chiefly  of  sandstones,  limestones,  and  shales.  The 
limestones  and  the  shells  they  contain  indicate  that  the  waters  were 
shallow  and  marine,  and  at  times  clear.  The  clearness  of  the  waters 
during  the  limestone-making  periods  shows  either  that  there  was 
little  or  no  land  near,  or  that  the  land  was  very  low  and  therefore 
yielded  little  detrital  material  for  streams  to  carry  to  the  sea.  The 
shales  indicate  that  the  waters  became  muddy  at  times,  perhaps 
from  quickening  of  stream  work  due  to  a  slight  uplift  of  neighbor- 
ing  lands,  or  possibly  from  the  formation  of  new  lands.  The  Upper 
Triassic  beds  have  not  been  found  in  contact  with  any  oMor  rocks, 
and  are  consequently  the  most  ancient  rocks  known  in  the  peninsula. 
During  a  period  of  deformation  at  the  close  of  Triassic  time  portions 
of  the  sea  bottom  on  which  Upper  Triassic  Sediments  had  been  de- 
posited  were  lifted  above  the  water.  Erosion  began  with  the  uplift 
of  this  land.  Valleys  were  developed,  and  the  rock  material  that  had 
been  uplifted  w^as  in  part  returried  to  the  sea  to  be  deposited  again 
in  younger  formations.  This  period  of  erosion  may  have  continued 
throughout  early  Jurassic  time,  for  no  Lower  Jurassic  rocks  have 
yet  been  certainly  recognized  on  the  peninsula. 

With  the  approach  of  mid-Jurassic  time  considerable  areas  in  the- 
northeastem  portion  of  the  peninsula  were  submerged,  and  over 
these  submerged  areas  gravels,  sands,  and  clays  were  deposited  to 
a  depth  varying  from  1,500  to  2,500  feet.  The, füll  extent  of  the 
Middle  Jurassic  sea  in  this  part  of  Alaska  is  not  yet  known,  but  the 
work  of  Stanton  and  Martin  has  shown  that  the  waters  covered  a 
lai^e  part  of  the  present  land  area  on  the  east  side  of  the  peninsula 
in  the  vicinity  of  Cold  Bay.  The  shales,  sandstones,  and  conglom- 
erates  resulting  from  the  consolidation  of  the  Sediments  washed  into 
the  Middle  Jurassic  sea  could  have  come  only  from  land  relatively 
near.  The  absence  of  limestone  suggests  that  the  waters  were  not 
free  from  land-derived  Sediments  over  any  considerable  areas,  or 
for  any  considerable  length  of  time  during  this  period. 

The  close  of  mid-Jurassic  time  was  not,  so  far  as  is  now  known, 
marked  by  any  great  physical  revolution.  The  relationship  between 
the  Middle  and  Upper  Jurassic  rocks  appears  to  be  that  of  conformity, 
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wlüch  would  indicate  that  Sedimentation  continued  from  mid- 
Jurassic  time  on  into  lata  Jurassic  time  without  interruption.  More 
extensive  studies  may  show,  however,  that  this  continued  Sedimen- 
tation did  not  prevail  throughout  the  peninsula. 

The  Naknek  formation,  wliich  represents  late  Jurassic  time  on  the 
peninsula^  is,  according  to  present  information,  more  widespread 
than  any  older  formation.  The  accumulation  of  at  least  1,000  feet  of 
sandstones,  conglomerates,  and  arkoses  during  late  Jurassic  time,  and 
the  distribution  of  these  Sediments  from  the  northeastem  portion  of 
the  peninsula  as  far  to  the  southwest  as  Herendeen  Baj,  indicate 
that  the  sea  was  shallow  over  a  considerable  part  of  the  area  now 
known  as  the  peninsula,  and  that  the  sources  from  which  such  Sedi- 
ments were  derived  were  not  far  distant  from  the  present  outcrops  of 
the  Naknek  formation. 

The  structural  relations  between  the  Upper  Jurassic  and  the 
Lower  Cretaceous  rocks  are  not  known,  and  it  is  therefore  impossible 
to  State  exactlv  the  conditions  at  the  close  of  late  Jurassic  time  or 
the  opening  of  early  Cretaceous  time  in  this  portion  of  Alaska,  or  to 
define  clearly  the  line  of  demarcation  between  the  two. 

LATE  MESOZOIC  TIME. 

Lower  Cretaceous  rocks  have  been  recognized  in  only  one  small 
area  in  the  peninsuhi,  just  east  of  Herendeen  Bay.  If  beds  of  that 
age  are  abseilt  elsewhere  in  the  peninsula  it  niay  be  either  that  the 
rest  of  the  peninsuhi  existed  as  a  hmd  area  or  tliat  the  Lower  Cre- 
taceous rocks  have  been  uplifted  above  the  sea  and  carried  away  by 
erosion.  In  the  area  mentioned  thev  inchide  at  least  1,800  feet  of 
rocks,  800  feet  of  which  are  arenaceous  limestone  and  the  rest  chieflv 
shales,  with  some  sandstone.  The  shales  and  sandstones  indicate 
that  there  was  land  near  by,  but  the  limestone  overlying  the  shales 
show  that  the  waters  were  Clearing,  possibly  because  of  a  slight 
lowering  of  the  neighboring  land,  or  even  a  depression  of  land  below 
sea  level,  or  a  reduction  of  the  land  to  a  level  so  low  that  little detrital 
material  was  carried  from  it  into  the  neighboring  sea. 

At  the  close  of  early  Cretaceous  time  there  was  probably  sufficient 
movement  to  Interrupt  Sedimentation,  for  the  available  data  indicate 
an  unconfonnable  relationship  between  the  Lower  and  Upper  Creta- 
ceous rocks.  This  disturbance  may  have  resulted  in  widespread 
erosion  over  niost  of  the  peninsula  lands.  The  sea  again  encroached 
upon  the  peninsula  at  the  beginning  of  late  Cretaceous  time  and 
covered  areas  in  the  vicinity  of  Herendeen  Bay,  Port  Moller,  Clügnik 
Bay,  and  far  to  the  northeast  near  Douglas  village.  Whether  the 
sea  was  then  continuous  between  these  points  is  not  known,  but  it  is 
possible  that  most  of  the  present  lands  of  the  peninsula  were  sul)- 
merged  during  this  time.     The  conglomerates,  sandstones,  shales,  and 
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coal  indicate,  however,  that  land  was  near  at  hand.  The  coal  beds 
show  that  there  were  large  swamps  or  marshes  near  sea  level  con- 
taining  luxuriant  Vegetation.  The  swamps  were  submerged  by 
slight  oscUlations  of  the  land  relative  to  sea  level,  and  sands, 
elays,  and  gravels  were  deposited  over  the  accumulated  vegetable 
matter.  Later  similar  marshes  came  into  existence  through  a  slight 
upward  movement  that  brought  the  sea  bottom  just  to  or  above 
the  water  level,  and  in  these  marshes  additional  vegetable  matter  was 
accumulated.  In  time,  by  another  slight  oscillation,  this  later  vege- 
table m'aterial  was  buried  by  Sediments  derived  from  some  near-by 
land.  Such  conditions  continued  throughout  the  period  of  deposition 
of  the  material  that  formed  the  coal  measures.  No  decided  physical 
change  took  place  in  this  part  of  Alaska  at  the  close  of  Upper 
Cretaceous  time. 

TEBTIABY  TIBOB. 

The  similarity  of  the  Eocene  Sediments  to  those  of  late  Cretaceous 
age  and  their  conformable  relationship  indicate  a  continuation  of 
the  same  physical  conditions  from  the  beginning  of  late  Cretaceous 
time  to  the  close  of  Eocene  time.  The  early  Tertiary  Sediments  are 
at  least  5,000  feet  thick  in  parts  of  the  peninsula,  and  consist  of 
shales,  sandstones,  grits,  conglomerates,  and  some  lignite.  The  sand- 
stones,  shales,  grits,  and  conglomerates  are  not  unlike  those  formed 
in  the  preceding  period,  and  Uke  them  indicate  that  land  areas  were 
near  at  hand.  The  beds  of  lignite  indicate  that  conditions  favoring 
dense  growths  of  vegetable  matter  altemated  with  conditions  favor- 
ing accumulation  of  sandstones  and  shales.  The  peninsula  was  sub- 
ject  to  slight  changes  of  position  and  stood  by  tums  a  little  above  sea 
level  and  a  üttle  below  the  water  surface.  Such  minor  oscillatory 
movements  commonly  precede  great  periods  of  deformation,  and  the 
dose  of  the  Eocene  epoch  was  marked  by  orographic  movements  and 
volcanic  activities  so  distinct  as  to  prove  that  the  Alaska  Peninsula 
was  no  exception  to  the  rule. 

The  distribution  of  Eocene  Sediments  indicates  that  the  oscillatory 
conditions  above  described  existed  very  generally  over  the  soutli- 
westem  part  of  the  peninsula  and  at  places,  at  least,  along  the  eastern 
coast  farther  north.  To  what  extent  the  Eocene  Sediments  have 
been  removed  from  places  where  they  once  existed  can  not  now  be 
told. 

These  early  Tertiary  Sediments  have  not  yet  been  found  in  a  hori- 
zontal Position  at  any  place  on  the  peninsula  or  neighboring  islands, 
but  have  been  upturned  in  each  of  the  areas.  In  the  Chignik  Bay 
region  they  are  gently  folded,  and  farther  west,  even  to  Pavlof  Bay, 
they  form  the  great  anticlinal  arch  in  the  core  of  the  peninsula. 

Miocene  Sediments  have  not  been  found  upon  the  Eocene  except  at 
one  locaüty  in  the  northwestem  portion  of  Unga  Island,  where  they 
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rest  conformably  upon  tho  Eocene.  This  conformity  would  indicate 
that  Unga  Island  was  not  involved  in  the  general  orographic  move- 
ment that  marked  the  dose  of  Eocene  time  on  the  peninsula.  The 
movement  that  aiTected  the  Sediments  on  Unga  Island  occurred  a 
little  later. 

The  orographic  movements  that  marked  the  close  of  Eocene  time 
brought  certain  portions  of  tlic  peninsula  above  water,  in  this  way 
modifying  the  shore  line  and  determining  new  areas  favorable  for 
Sedimentation.  It  appears  that  many  small  bays  or  inlets  where  such 
Sediments  could  be  deposited  existed  at  the  beginning  of  Miocene 
time.  These  bays  do  not  appear  to  have  been  formed  entirely  by  the 
original  structural  features,  and  may  therefore  have  been  formed  in 
part  by  erosion  foUowing  the  period  of  deformation  at  the  close  of  the 
Eocene  and  in  part  by  a  sUght  depression  of  the  land  which  allowed 
the  sea  to  enter  the  lower  portion  of  the  larger  Valleys.  Miocene  Sedi- 
mentation was  in  progress  along  the  coast  line,  as  is  shown  by  the 
small  areas  of  Miocene  rocks  on  the  borders  of  the  peninsula  and 
neighboring  Islands.  It  is  fair  to  assume  that  the  small  areas  now 
exlsting  are  mere  remnants  of  Miocene  Sediments  formerly  much  more 
extensive. 

Volcanic  activities  were  distinct  in  this  portion  of  Alaska  near  the 
close  of  Eocene  time,  or  at  the  beginning  of  Miocene  time.  In  the* 
Upper  Eocene  tht^re  are  great  laccolithic  iutrusions  and  numerous 
dikes  and  sills.  In  addition  to  these  igneous  rocks,  extensive  flows 
of  andosite,  some  flow  breccia,  and  local  accuniulations  of  volcanic 
tufTs  appear  to  have  followed  tlie  deposition  of  upper  Eocene  Sedi- 
ments. It  is  not  certain  that  this  period  of  voUanism  ceased  during 
the  period  whon  Miocene  sedimonts  were  beiiig  doposited,  but  it  is 
certain  that  at  the  close  of  Miocene  time,  or  hiter,  grcat  masses  of 
igneous  rocks  were  intruded  into  the  sedimentary  series. 

The  close  of  Äliocene  time  was  marked  by  a  lossor  deformation  than 
that  which  occurred  at  the  close  of  Eocene  time,  but  this  later  move- 
ment was  sufficient  to  upturn  and  to  fold  gently  tlie  Miocene  Sedi- 
ments at  most  of  the  places  where  they  have  been  discovered.  The 
periods  of  volcanism  which  marked  the  close  of  both  the  Eocene  and 
the  Miocene  times  were  associated  with  periods  of  deformation. 
When  periods  of  volcanism  and  deformation  coincide  lavas  approach 
the  surface  more  readily  than  at  other  times  and  gain  access  to  the 
surface  through  the  weakened  or  broken  crust  of  the  eaith. 

The  deformation  which  marked  the  close  of  the  Miocene  epoch  mod- 
ified  the  coast  Une  of  the  peninsula  and  probably  raised  a  greater 
land  area  than  the  present  peninsula  above  sea  level.  This  conclu- 
sion  is  based  upon  the  absence  of  Pliocene  Sediments,  so  far  as  now 
known,  from  the  peninsula,  whicli  leads  to  the  inference  that  at  least 
the  present  area  of  the  peninsula  was  above  water,  and  upon  the 
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drowned  coast  line  indicated  by  the  numerous  and  in  many  places 
fiordlike  bays,  which  shows  that  there  has  been  a  recent  depression 
of  the  peninsula  and  therefore  an  advance  of  marine  waters  over  por- 
tions  of  what  had  just  previously  been  land.  This  depression  may 
have  taken  place  just  before,  during,  or  after  Pleistocene  time,  but 
it  undoubtedly  came  after  post-Miocene  erosion  had  begun,  and  the 
absence  of  Pliocene  sediments  suggests  that  it  was  later  than  the 
PUocene  epoch. 

QTTATEBNABY  TIME. 

Glaciation. — During  the  Pleistocene  epoch  there  were  extensive 
Valley  glaciers  throughout  this  portion  of  Alaska,  at  least  as  far  to 
the  Southwest  as  Pavlof  Bay.  The  ice  formed  among  the  suminits  of 
the  Aleutian  Range  at  the  heads  of  well  developed  Valleys,  and  in 
the  movement  of  the  resulting  glaciers  toward  the  Pacific  Ocean  or 
toward  Bristol  Bay  the  valle^^s  were  greatly  deepened  and  broadened. 
The  glaciers  made  the  basin  areas  high  among  the  mountains  much 
broader,  and  in  many  areas  left  deposits  of  glacial  drift. 

The  islands — most  notably  Unga  Island — have  been  greatly  mod- 
ified  by  ice  action,  so  far  as  they  have  been  examined.  Valleys  have 
been  broadened  and  deepened,  foothills  reduced  in  elevation,  and 
lowlands  mantled  with  morainic  deposits.  The  glacial  geology  of  the 
region  is  fully  discussed  on  pages  84  to  91. 

Recent  geologic  history. — Since  the  retreat  of  the  ice  the  agents  of 
weathering  have  renewed  the  work  of  disintegration  on  all  uncovered 
surfaces.  Streams  have  carried  the  fragmental  material  resulting 
from  the  processes  of  this  disintegration  to  lower  levels,  spreading 
some  of  it  over  the  bottom  lands  in  the  Valleys  and  depositing  some 
at  the  heads  of  bays  and  along  the  outer  coasts.  The  waves,  under- 
tow,  and  shore  currents  have  cooperated  to  modify  the  coast  lines. 
Erosion  has  been  in  progress  at  some  places  but  at  other  points 
deposition  has  predominated.  The  modern  shore-line  features,  which 
will  be  described  more  fully  later,  have  been  developed  as  a  result  of 
these  various  processes.  Since  the  retreat  of  the  ice  the  sea  has 
withdrawn  from  some  of  the  lower  lands  bordering  the  coast,  so  that 
the  former  shore  line  is  about  100  feet  above  the  present  mean-tide 
level.    Locally  volcanic  activity  has  continued. 

GEOMORPHOLOGY. 
MEANS  OF  INTEBPRETATION. 

In  working  out  the  physical  history  of  a  province  no  sharp  line  can 
be  drawn  between  geologic  and  physiographic  studies  even  for  any 
one  region,  much  less  for  different  regions  or  for  different  portions  of 
any  large  province.     The  physiographic  history  of  a  region  comprises 
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only  the  later  chapters  of  the  geologic  history;  but  field  observations 
and  field  methods  of  work  in  physiographic  studies  may  differ  some- 
what  from  the  observations  made  and  the  methods  used  in  working 
out  the  eariier  geologic  history.  In  physiographic  studies  special 
attention  is  given  to  the  present  forms  of  the  land,  to  the  topography, 
to  the  relation  of  topographic  forms  to  geologic  structure,  and  to  the 
different  kinds  of  rocks,  and  to  the  broad  topographic  relations  of 
diflferent  land  forms.  Physiographic  study  also  involves  a  careful 
examination  of  all  recent  deposits.  The  unconsolidated  Sediments 
may  contain  in  their  materials,  their  forms,  and  their  topographic 
relations  the  record  of  the  most  recent  happenings  in  that  region. 
When  the  evolution  of  the  present  land  forms  has  been  fuUy  worked 
out  the  later  geologic  history  of  the  region  has  been  determined. 

BOCENE  SEDIMENTATION  AND  THE  GBOWTH  OF  THE  ALETJTIAN 

BANGE. 

The  present  distribution  of  the  Kenai  formation  makes  it  evident 
that  Eocene  Sedimentation  was  widespread  in  the  Alaska  Peninsula, 
and  it  is  undoubtedly  true  that  this  formation  was  formerly  more 
widespread  and  more  continuous  than  it  is  to-day.  The  nature  of 
the  Sediments  and  the  life  record  in  these  rocks  show  that  the  deposits 
were  made  altemately  from  shallow  marine  water  and  from  marshes 
during  the  early  and  middle  portions  of  the  period.  Local  volcanoes 
existed  in  early  Eocene  time  and  toward  the  close  of  the  period,  and 
numerous  centers  of  active  volcanic  action  were  associated  with  a 
general  orograi)hic  movement.  Great  masses  of  lava  were  thrust 
into,  and  in  some  places  through,  the  Eocene  Sediments,  and  vast 
quantities  of  fragmental  materials  were  scattered  over  portions  of 
the  area. 

The  volcanic  activities  of  this  period  were  attended  by  a  general 
deformation  of  the  strata  and  by  the  uplift  of  the  Aleutian  Range  of 
mountains.  Eariier  mountain  ranges  may  have  existed  in  this  por- 
tion  of  Alaska.  Mountains  may  have  been  formed  during  Mesozoic 
times  in  the  northeast  portion  of  the  peninsula,  but  if  these  eariier 
mountains  were  thus  formed,  they  were  probably  largely  removed  by 
the  close  of  Eocene  time.  The  first  and  probably  the  greatest  period 
of  growth  of  the  modern  Aleutian  Mountains  came  near  the  close  of 
Eocene  or  at  the  beginning  of  Miocene  time.  The  general  outline 
and  major  physiographic  features  of  the  Alaska  Peninsula  were  then 
much  the  sanie  as  they  are  to-day. 

MIOCENE   EROSION  AND   POSSIBLE   PLANATION. 

The  rocks  that  formed  the  land  surface  that  was  uplifted  at  the 
time  indicated  may  not  anywhere  exist  to-day.  So  far  as  the  region 
has  been  examined  no  portion  of  that  surface  has  been  recognized; 
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on  the  contrary,  there  is  abundant  evidence  that  vast  quantities  of 
rock,  in  some  places  thousands  of  feet  thick,  have  been  removed. 
Disintegration  began  when  the  land  rose  above  the  sea  and  the  winds 
and  streams  undertook  their  work  of  carrying  the  loosened  material 
to  the  sea.  Ocean  waves  attacked  the  margin  of  the  new  land,  cut- 
ting  away  the  softer  and  more  exposed  portions,  while  the  undertow 
and  shore  currents  shifted  the  loosened  material  to  favorable  sites  for 
deposition.  The  Sediments  deposited  during  this  period  contain  the 
records  of  Miocöne  marine  life.  These  sediments,  so  far  as  is  known. 
are  limited  to  small  baylike  areas  at  the  margins  of  the  peninsula  or 
near  the  shore  of  the  neighboring  islands;  indeed,  they  have  been 
found  only  in  the  western  part  of  the  peninsula,  in  the  vicinity  of 
Baiboa  and  Herendeen  bays  and  on  the  islands  of  the  Shumagin 
group.  It  appears,  therefore,  that  the  northeastern  part  of  the 
peninsula  was  somewhat  larger  during  Miocene  time  than  now,  and 
that  a  large  part  of  the  sediments  of  Miocene  age  now  lie  on  the  sea 
bottom,  perhaps  some  distance  beyond  the  present  margin  of  the  land. 
How  far  this  process  of  erosion  succeeded  in  reducing  the  land 
during  Miocene  time  is  as  yet  uncertain.  No  doubt  the  land  stood 
much  lower,  relative  to  the  sea,  than  it  does  to-day,  for  Miocene  sedi- 
ments of  marine  origin  have  been  found  fully  1,000  feet  above  sea 
level  in  nearly  horizontal  positions.  At  these  localities  the  summits 
in  the  central  portion  of  the  ränge  are  from  2,000  to  3,000  feet  above 
sea  level.  There  is  a  striking  correspondence  of  summit  levels  over 
large  areas  of  the  Aleutian  Range  (PL  XI,  B)  and  it  is  quite  possible 
that  these  summits  are  portions  of  a  deformed  peneplain  of  late 
Miocene  age. 

DEFOBMATION  AT  THE   CLOSE   OF  THE  MIOCENE. 

At  the  close  of  the  Miocene  there  was  an  orographic  movement 
which  brought  portions  of  the  sea  bottom  out  of  the  water  and  tilted 
or  gently  f olded  the  Miocene  and^all  older  sediments.  The  movement 
at  this  time  was  not  so  great  as  that  at  the  close  of  the  Eocene. 
Miocene  sediments  were  elevated  at  least  1,000  feet,  and  the  main 
arch  of  the  Aleutian  Range  was  uplifted.  Marginal  cross  folding 
probably  defined  at  this  time  the  location  of  the  chief  or  larger  inden- 
tations  of  the  coast  and  the  distribution  of  some  of  the  smaller  islands 
neighboring  the  peninsula. 

PIJOCENE  EROSION. 

With  the  uplift  of  the  lands  the  streams  began  working  to  a  new 
base  level.  Where  new  lands  rose  at  the  margins  of  the  peninsula 
the  streams  were  forced  to  extend  their  courses  to  the  new  coast  line. 
This  period  of  erosion  has  continued,  except  for  local  interruptions 
due  to  Yolcanismi  glaciation,  or  slight  changes  ia  the  elevation  of 
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the  land,  to  the  present  time.  The  sculpturing  of  the  main  mountain 
ränge,  begun  at  the  close  of  the  Eocene  time  and  brought  possibly  to 
a  peneplain  stage  by  the  close  of  Miocene,  was  renewed.  Great  Val- 
leys were  located  and  were  deepened,  broadened,  and  lengthened  as 
time  went  on.  The  mountain  masses  became  more  sharply  defined, 
and  the  intervening  ridges  were  left  nairower.  When  the  land  rose 
at  the  close  of  Miocene  time  the  waves  and  shore  currents  began 
work  at  a  new  horizon.  Wearing  was  in  progress  at  some  places  and 
building  at  other  points.  The  main  physiographic  features  were 
roughly  outlined  at  this  time,  but  their  forms  have  been  greatly 
modified  by  glaciation  and  later  erosional  and  deoosition  work. 

GLACIATION. 
GENERAL   EFFECTS. 

The  Pleistocene  glaciation,  which  is  only  one  chapter  in  the  long 
history  of  degradation  and  aggradation  that  dates  back  to  the  close 
of  Miocene  time,  has  produced  the  present  general  form  and  the  details 
of  mariy  of  the  more  important  physiographic  features  in  this  part  of 
Alaska.  In  those  parts  of  the  peninsula  that  have  been  studied  in 
detail  there  is  evidence  of  glaciation  from  the  crest  of  the  ränge  to  the 
shore  lines,  both  to  the  northwest  and  southeast.  The  glaeiers  formed 
among  the  summits  of  the  Aioutian  Range  and  were  guided  in  their 
movements  by  tlie  preglacial  crosion  lines,  the  ice  forming  near  the 
crest  of  the  ränge  advancing  (l()^\^l  the  Valleys.  The  glaeiers  reached 
the  sea  on  the  Pacific  Ocean  sido  and  must  have  vielded  vast  numbers 
of  icebergs.  To  the  northwest  the  ice  deployed  on  the  lowlands  at 
the  base  of  the  mountains  and  there  formed  great  piedmont  glaeiers 
that  advanced  nearly  or  quite  to  the  margin  of  Bering  Sea. 

Among  the  summits  of  the  ränge  the  work  of  the  ice  is  recorded  in 
the  great  amphitheatrical  cirques  and  in  the  sharpened  peaks  and 
divides.  The  Valleys  have  been  changed  from  the  V-shaped  depres- 
sions  characteristic  of  youthfid  stream-made  canyons  to  broad  open 
U-shaped  troughs.  In  the  northeastern  portion  of  the  peninsula  the 
four  large  lakes — Kukaklek,  Naknek,  Becharof,  and  Ugashik — proh- 
ably  owe  their  present  depth  and  outline,  if  not  their  cxistence,  to  ice 
gouging.  With  the  exception  of  Ugashik  Lake,  they  lie  in  Valley 
coui-ses  Icading  from  the  mountain  peaks  to  the  shore  of  Bristol  Bay. 
The  longer  dimension  of  Ugashik  Lake  is  approximately  parallel  to 
the  axis  of  the  peninsula,  and  it  is  unlikely  that  glaeiers  moved  in  that 
direction;  but  the  ice  in  passing  across  the  basin  must  have  deepened 
and  broadened  the  area  now  occupied  by  the  lake.  The  narrow 
tongues  of  ice  which  lilled  the  well-defined  Valleys  to  the  sea  so  exca- 
vated  those  depressions  that  upon  the  retreat  of  the  ice  the  sea 
invaded  the  land  areas  (PL  VIII,  p,  42)  in  long,  narrow  bays  or  fiords. 
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Bare  rock  surfaces  on  the  canyon  walls  have  been  polished  and  stri- 
ated,  and  rock  surfaces  bordering  the  bays  in  the  lowland  areas  show 
the  usual  marks  of  glacial  wear,  such  as  strisß;  grooves,  and  poUshing. 
Much  of  the  material  gathered  by  the  ice  was  deposited  offshore 
or  carried  out  to  sea  by  icebergs;  but  a  portion  of  the  material  was 
deposited  on  the  present  lands  of  the  peninsula.  The  glacial  drift 
is  most  extensive  on  the  lowlands  of  the  northwest  side  of  the  penin- 
sula. There  the  deposits,  so  far  as  they  have  been  examined,  mantle 
the  lowland  area  and  give  to  it  a  topography  similar  to  that  of  the 
glaciated  portions  of  the  upper  Mississippi  Valley.  The  moraines 
have  the  characteristic  hummocky  form,  with  small  knobs  and  shaUow 
depressions.  Water  has  accumulated  in  many  of  the  depressions,  so 
that  this  portion  of  the  peninsula  has  numerous  small  lakes  and  many 
swamps  or  marshes  which  record  the  former  existence  of  lakes  or 
ponds.  In  the  mountain  Valleys  the  ice  succeeded  in  removing  most 
of  the  loose  material  and  in  carrying  it  to  the  sea ;  but  on  the  retreat 
of  the  glaciers  small  areas  of  drift  were  left,  as  lateral  moraines,  medial 
moraines,  or  in  a  thin  scattering  of  bowlders.  The  glacial  geology  of 
those  portions  of  the  peninsula  that  have  been  studied  in  detail  will 
be  given  below. 

GLACIATION   OF  UNGA    ISLAND. 

The  island  of  Unga  was  almost  completely  covered  by  glacial  ice 
during  the  Pleistocene  epoch.  This  ice  formed  in  the  catclunent 
areas  among  the  higher  peaks  of  the  central  portion  of  the  island  and 
moved  seaward,  guided  in  its  direction  during  the  earlier  stages  of 
its  movement  by  the.  main  drainage  lines  of  the  island.  As  the  snows 
became  thicker  and  the  quantity  of  ice  proportionately  larger,  it 
appears  from  the  distribution  of  glacial  deposits  and  markings  that 
the  ice  covered  all  but  the  higher  peaks  and  moved  in  a  somewhat 
radial  way  from  the  central  portion  of  the  island. 

The  glacial  drift  consists  of  intermingled  bowlders  and  fine  materinls 
that  have  been  deposited  without  having  been  assorted.  The  dis- 
tribution of  these  deposits  is  indicated  on  Plate  VIII  (p.  42).  Very 
little  glacial  d^bris  occurs  in  the  higher  portions  of  the  island,  for  the 
ice  as  it  moved  out  from  the  central  portion  of  the  island  swept  along 
with  it  all  the  available  loose  material  and  did  some  wearing  and 
smoothing  of  the  rock  surfaces.  In  the  main  Valley  west  of  Unga 
Harbor  where  the  Apollo  and  Sitka  mines  are  located  there  are  con- 
siderable  quantities  of  glacial  drift,  part  of  which  is  left  on  the  vtil- 
ley  walls  as  lateral  moraines  and  part  of  which  is  deposited  on  the 
Valley  bottom  as  ground  moraines.  At  the  head  of  Coal  Ilarbor  nie 
ocher  patches  of  glacial  drift  of  suflicient  extent  to  be  shown  on  the 
map.  In  the  west  central  portion  of  the  island  there  is  a  consider- 
able  quantity  of  glacial  drift  of  characteristic  roUing  topography  in 
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which  are  several  undrained  depressions  containing  water.  A  ridge 
capped  throughout  the  greater  portion  of  its  length  with  glacial  drift 
extends  about  5  miles  in  a  general  westerly  direction  in  this  portion 
of  the  island.  The  location  and  form  of  this  deposit  indicate  that 
the  ice  which  formed  it  moved  in  a  general  westerly  direction  from 
the  Center  of  the  mountain  district  and  that  the  surface  of  the  ice 
must  have  been  onlv  a  few  hundred  feet  below  the  summits  of  the 
highest  peaks  in  the  island.  Numerous  minor  deposits  of  glacial 
drift  ^  of  too  slight  extent  to  be  mapped  but  of  sufficient  extent  to 
block  drainage  and  to  form  numerous  small  lakes  and  ponds,  occur 
in  the  southwest  part  of  the  island.  The  northwest  and  northeast 
peninsulas  of  the  island  are  lowlands,  over  which  is  distributed  a 
mantle  of  glacial  drift  in  places  at  least  40  feet  thick.  This  drift 
deposit  has  the  characteristic  roUing  topography  of  moraine  on  low- 
land  areas  and  is  dotted  among  the  hüls  or  mounds  with  numerous 
depressions  which  serve  as  the  beds  of  small  lakes.  These  depres- 
sions are  much  more  numerous  than  the  topographic  map  indicates. 
The  location  and  distribution  of  these  deposits,  which  extend  nearly 
or  quite  to  the  modern  seashore  across  lowland  areas,  show  that 
during  the  stage  of  maximum  glaciation  there  was  a  small  ice  cap 
on  this  island. 

The  erosional  work  of  the  ice  has  modified  the  summit  region  by 
broadening  and  deepening  the  great  catchment  areas  or  cirques,  the 
larger  Valleys,  and,  presumably,  the  inlets  or  bays  which  now  indent 
the  coast  of  the  island.  The  bays  have  probably  been  lengthened  as 
well.  Thus  the  harbor  at  Unga  (PL  XI,  Ä,  p.  86)  owes  its  origin, 
in  part  at  least,  tg  the  gouging  by  the  ice  which  moved  along  its 
course  and  presumably  ended  as  the  '4ive  glaciers"  of  southeastem 
Alaska  end  to-day.  Baralof,  or  Squaw  Harbor,  the  inlet  next  north 
from  the  village  of  Unga,  was  also  deepened,  wadened,  and  length- 
ened by  ice  action.  The  great  U-shaped  troughs  at  the  head  of  tliis 
inlet  contained  ice  more  than  1,000  feet  tliick.  The  streams  of  ice 
from  these  troughs  united  near  the  head  of  the  present  harbor, 
moved  eastward  through  the  harbor  trough,  and  must  have  ended 
as  a  live  glacier  near  the  present  harbor  entrance.  Coal  Harbor  prob- 
ably contained  a  very  considerable  glacier.  The  great  troughs  at 
the  head  of  tbis  inlet  contained  glaciers  at  least  1,000  feet  thick  that 
probably  advanced  nearly  as  far  north  as  the  island  extends.  The 
small  island  in  the  midst  of  Coal  Harbor  is  so  rounded  as  to  suggest 
that  the  ice  passed  over  and  about  it  during  the  glacial  period. 

The  evidence  of  the  erosional  work  of  the  ice  includes  all  those  fea- 
tures  common  to  mountainous  regions  that  have  been  glaciated  and, 
also,  in  the  modifications  of  the  coast,  the  deepening  of  fiord-like 
inlets  such  as  characterize  most  glaciated  rocky  coasts. 
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The  glacial  drift  of  Unga  Island  varies  greatly  in  its  composition 
from  place  to  place.  Examination  of  the  geologic  map  (PI.  VIII, 
p.  42)  will  explain  the  differences  in  the  Constitution  of  the  drift,  for 
the  variety  of  igneous  and  sedimentary  rocks  that  öutcrop  in  the 
island  readily  accounts  for  the  variety  of  stones  found  in  the  drift. 
Most  of  the  stones  in  the  material  of  the  glacial  deposits  are  less  than 
a  foot  in  diameter.  The  fine  material  consists  of  coarse  sands  and 
gravels  derived  from  disintegration  of  crystalline  rocks  or  from  wear- 
ing  of  sedimentary  formations,  and  of  clay  originating  in  the  most 
thoroughly  decomposed  portions  of  the  igneous  rocks,  or  in  the  par- 
tially  Consolidated  Tertiary  beds.  The  actual  amount  of  glacial  drift 
in  the  mountainous  portion  of  the  island  is  very  small,  a  condition 
consistent  with  these  in  many  other  mountainous  areas  that  have 
been  glaciated.  The  ice  cap  of  Unga  and  the  distinct  Valley  glaciers 
that  characterized  the  eariy  and  late  stages  of  glaciation  in  the 
island  must  have  carried  vast  quantities  of  d^bris  to  the  sea. 

The  present  Valleys  are  the  upper  portions  of  the  former  glacier 
courses,  and  in  these  upper  courses  deposition  is  not  usually  con- 
spicuous.  Alpine  glaciers  conmionly  scour  out  the  heads  of  the  Val- 
leys and  carr}''  the  loose  material  gathered  in  the  process  to  the 
maximum  position  of  the  ice  advance.  Here  the  glacial  material 
was  carried  to  the  sea  and  distributed  by  the  waves,  currents,  and 
icebergs  over  the  sea  bottom. 

Xo  evidence  of  distinct  glacial  epoclis  was  seen  in  this  island  or, 
indeed,  in  any  of  the  places  studied  in  southwestem  Alaska.  The 
ice  presumably  left  the  higher  mountainous  area  much  later  than  it 
lef t  certain  of  the  lower  or  southem  mountain  ranges  in  the  Western 
States  or  the  areas  occupied  by  the  continental  ice  sheet. 

GLACIATION  OF  POPOF  ISLAND. 

Popof  Island  is  just  east  of  Unga  Island.  A  sufficient  mantle  of 
glacial  drift  remains  in  the  northwestem  comer,  the  part  visited  by 
the  writer,  to  indicate  that  ice  probably  covered  the  greater  part  of 
the  island  during  the  Pleistocene  epoch.  Small  lakos  and  ponds  are 
not  uncommon  in  the  island,  and  the  depressions  in  which  they  lie 
are  probably  due  to  the  irregulär  distribution  of  morainic  material. 

GLACIATION  OF  THE  BALBOA-HERENDEEN  BAY  DISTRICT. 

Much  of  tliis  portion  of  the  Alaska  Peninsula  was  covered  by  ice 
during  the  Pleistocene  epoch  and  the  glaciers  provsumably  did  not 
leave  the  higher  mountain  areas  until  long  af ter  the  ice  had  left  the 
interior  of  the  continent.  Evidences  of  glaciation  in  this  region 
appear  in  the  great  cirques  or  catchmont  areas,  the  broad,  open, 
U-shaped  canyons,  the  fiords,  or  bay-Hke  inlets,  the  smooth,  striated, 
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and  polished  surfaces  of  bed  rock,  and  the  characteristic  glacial 
deposits,  wlüch  are  somewhat  widely  though  irregularly  distributed 
in  the  region. 

The  ice  formed  among  the  summits  of  the  Aleutian  Mountains  and 
in  its  movements  was  directed  by  the  drainage  lines  which  existed  in 
preglacial  time.  Those  drainage  lines  were  deepened  and  broadened; 
the  present  U-shaped  form  of  the  Valleys  is  interpreted  as  of  glacial 
origin,  and  the  amphitheatral  catchment  basins  at  the  heads  of  the 
canyons  owe  their  present  form  chiefly  to  ice  action.  The  higher 
summits  may  have  risen  as  nunataks  above  the  ice  during  the  maxi- 
mum  extent  of  glaciation.  The  passes  and  all  the  great  Valleys  were 
occupied  by  the  glaciers,  and  the  lowland  areas,  wherever  they  have 
been  examined,  were  formerly  overridden  by  ice.  This  region,  during 
the  glacial  period,  was,  presumably,  a  great  arch  of  snow  and  ice, 
extending  to  tidal  waters  on  either  side  of  the  peninsula.  Above  the 
snows  of  the  catchment  area  a  few  dark  specks  may  have  appeared 
where  the  higher  peaks  protruded  above  the  white  mantle.  The 
glaciation  was  not  of  a  mild  form.  The  catchment  areas  show  signs 
of  intense  ice  action,  and  the  broad,  open,  U-shaped  troughs  are 
evidence  of  vigorous  erosion  by  the  ice.  The  indented  coast  line  of 
this  portion  of  the  peninsula  is  accounted  for  in  part,  at  least,  by  the 
intense  glaciation  which  has  affected  the  region.  It  is  fair  to  assume 
that  the  bays  and  various  inlets  were  de])ressions,  presumably  drain- 
age lines,  in  preglacial  time,  but  their  present  extent  and  outlines 
were  notably  changed  by  the  glaciers.  The  markings  on  the  polished 
and  striated  rock  surfaces  that  occur  at  various  places  within  this 
area  indicate  the  direction  of  ice  movement  at  each  place.  The 
Stria?  are  in  general  parallel  to  the  stream  courses  and  iudicata  that 
the  movement  of  the  ice  was  controlled  by  the  preglacial  topography. 
Striated  surfaces  a  few  feet  above  sea  level  on  the  shores  of  Baiboa 
Bay  make  it  evident  that  the  ice  occupied  at  least  the  head  of  that 
inlet  and  that  the  action  near  the  co^ist  was  vigorous. 

The  glacial  deposits  consist  of  irregulär  patches  of  morainic  material 
lodged  on  the  Valley  slopes  as  lateral  moraines  or  at  the  junctionsof 
Valleys  as  medial  moraines.  Some  of  the  patches  mapped  cover  the 
lowlands  or  floors  of  the  Valleys  and  should  perhaps  be  classed  as 
ground  moraines.  The  Valley  walls  are  commonly  too  steep  to  have 
allowed  the  lodgment  of  anv  considerable  quantities  of  drift  on  them, 
and  the  oiily  areas  in  this  district  where  drift  deposits  are  extensive 
are  near  the  head  of  Port  Moller,  in  the  vicinity  of  Pomt  Divide,  and 
on  the  islands  still  farther  northwest.     (See  PI.  VIII,  p.  42.) 

The  drift  deposits  about  1  mile  west  from  the  head  of  Baiboa 
Bay  are  distributed  as  lateral  and  medial  moraines.  These  deposits 
appear  as  ridges  20  to  50  feet  high  on  the  lower  slopes  of  the  Valley, 
and  as  slightly  larger  forms  where  two  lateral  moraines  have  joined 
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to  form  a  medial  moraine.  The  surfaces  of  the  morainic  ridges  are 
strewn  with  bowlders,  and  the  exposed  sections  exlübit  the  struc- 
tureless  nature  of  the  deposit.  Most  of  the  stones  are  subangular 
and  many  of  them  are  striated. 

The  glacial  drift  near  Point  Divide  and  at  the  head  of  Port  Moller 
forms  a  mantle  on  the  lowlands  and  gives  to  the  surface  a  gently 
rollinp:  topography  characteristic  of  ground  moraines.  Exposures  in 
the  drift  may  be  seen  along  the  shores  of  the  bay  and  in  some  of  the 
stream  cuttings,  and  in  these  exposures  the  material  has  the  char- 
acteristic physical  and  lithologic  heterogeneity  of  glacial  deposits. 
The  surface  of  the  moraine  is  clothed  with  a  thick  tundra  growth 
which  obscures  the  ro6k  material  and  softens  the  contour  of  the 
drift  hills. 

The  most  extensive  glacial  drift  deposits  in  the  Balboa-Herendeen 
Bay  region  cover  the  lowland  area  extending  from  the  base  of  the 
mountains  northwest  to  the  modern  beach  deposits  of  the  Bering 
Sea  shore.  Exposures  along  the  beach  near  Point  Divide  show  that 
this  drift  mantle  is  at  least  40  feet  thick  in  places.  The  material  in 
this  part  of  the  Alaska  Peninsula  resembles  the  glacial  dßbris  already 
described,  and  its  topography  is  not  imlike  that  of  other  lowland 
areas  that  have  been  covered  by  drift.  The  surface  of  the  moraine 
is  characterized  by  undrained  depressions  and  low  hills,  which  gives 
the  land  a  gently  rolling  topography.  In  many  of  the  imdrained 
depressions  there  are  ponds  or  small  lakes. 

The  nearer  of  the  low  Islands  beyond  the  mainland  of  the  peninsula 
are  known  to  be  mantled  with  glacial  drift.  These  Islands  rise  30 
or  40  feet  above  the  water.  The  outer  islands,  which  were  seen  only 
from  a  distance,  may  be  composed  in  part  of  glacial  material,  but 
as  the  lands  have  risen  at  least  100  feet  since  the  retreat  of  the  gla- 
ciers  the  outer  islands  are  probably  mantled  with  recent  shore  line 
alluvium.  White  residents  of  this  coast  report  extensive  sand  dune 
areas  along  the  outer  beach. 

The  glacial  deposits  near  the  head  of  Herendeen  Bay  are  lodged 
in  places  unfavorable  for  removal  by  erosion.  They  cover  small 
areas  in  the  lower  portions  of  glaciated  Valleys  and  appear  in  form 
and  in  topographic  relations  to  be  only  remnants  of  lateral  or  medial 
moraines. 

The  drift  in  this  region  consists  of  unstratified  bowlder  clays.  The 
stones  differ  greatly  in  difTerent  places,  and  include  a  wide  ränge  of 
sedimentary  formations,  together  with  a  considerable  amount .  of 
igneous  material.  The  sizes  of  the  stones  ränge  up  to  at  least  6  feet 
in  diameter.  The  variety  of  this  material  is  readily  accounted  for  by 
the  distribution  of  the  many  varieties  of  rock  formations  within  the 
area. 
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No  evidence  of  distinct  glacial  epochs  is  found  in  this  region.  The 
ice  of  the  most  recent  epoch,  if,  indeed,  earlier  glaciers  eyer  occupied 
these  Valleys,  apparently  moved  down  the  main  Valleys  beyond  the 
present  shore  lines  and  obliterated  the  record  of  the  former  occu- 
pancy. 

GLACIATION   OF   THE   CHIGNIK   BAY   REGION. 

In  the  Chignik  Bay  region  of  the  Alaska  Peninsula,  the  central  and 
higher  peaks  reach  elevations  between  2,000  and  3,000  feet.  The 
snows  lodged  and  ice  formed  in  the  large  catchment  areas  among  the 
summits  during  the  glacial  period,  and  from  these  basins  the  ice 
moved  in  a  general  way  southeast  toward  the  Pacific  Ocean,  and  north- 
west  toward  Bering  Sea.  Movement  of  the  glaciers  while  the  ice 
accumulated  and  during  the  earlier  stages  of  glcu^iation  was  con- 
trolled  by  the  location  of  the  main  drainage  lines  of  the  region.  Later 
the  ice  became  more  extensive  and  overrode  many  of  the  inter-vaUey 
areas.  The  northwest  base  of  the  mountains  was  not  seen  in  this 
district,  but  records  left  by  piedmont  glaciers  may  be  anticipated 
for  that  region. 

The  cleaned-out  condition  in  the  basin  region  indicates  very  vigor- 
ous  ice  action,  and  the  scarcity  of  loose  material  of  postglacial  origin 
may  mean  that  the  ice  has  but  recently  left  these  mountains.  The 
large  Valleys  leading  away  from  the  catchment  areas  are  broad, 
opcn,  U-shaped  troughs.  The  chain  of  lakes  crossing  the  peninsula 
from  the  head  of  Chignik  Lagoon  appears  to  owe  its  origin  partly  to 
ice  gouging  and  partly  to  the  deposition  of  glacial  d6bris.  The  head 
of  Chignik  Bay  and  the  whole  of  Chignik  Lagoon,  Anchorage  Bay 
(PI.  XI,  JS,  p.  86),  Mud  Bay,  and  the  various  inlets  south  of  Castle 
Cape  were  uudoubtedly  deepened  and  broad ened  by  ice  action. 
Hook  Bay,  farthor  north,  was  in  part  formed  by  the  action  of  glacier 
ice. 

Deposition  by  the  glaciers  was  chiefly  on  tho  Iowlands  bordering 
the  Pacific  and  Bering  Sea  sides.  Descriptions  given  by  travelers 
to  the  writer  indicate  that  the  Iowlands  nortliwest  of  the  mountain 
ränge  must  be  mantled  by  glacial  drift.  The  Iowlands  m  the  imme- 
diate  vicinity  of  Chignik  Bay  contam  irregulär  patches  of  glacial 
drift,  as  do  also  the  hillsides,  where  the  slope  is  not  too  steep  to  pre- 
vent  the  lodgment  of  drift. 

Glacial  drift  has  been  indicated  on  the  geologic  map  (PI.  VII, 
p.  40)  where  such  material  mantlcs  and  obscures  the  underlying 
formations.  Two  small  aretis  of  morainic  deposits  shown  on  the 
map  near  the  lower  end  of  Chignik  Lake  lie  in  the  course  of  a  former 
glacier  that  must  have  moved  eastward  from  the  mountains  west  of 
Chignik  I^ake  through  the  lake  btusin,  down  the  Chignik  River  Valley 
into  Clügnik  Lagoon,   and  possibly  into  Chignik  Bay.     Scattered 
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remnants  of  the  morainic  deposits  of  this  glacier  were  seen  at  several 
points,  but  in  only  a  few  areas  were  the  deposits  of  sufficient  extent 
to  be  properly  represented  unless  a  larger  scale  map  was  prepared. 
Along  the  shores  of  Chignik  Lagoon  there  are,  at  a  few  points,  good 
exposures  in  morainic  deposits.  Large  and  small  bowhlers  are  inter- 
mingled  with  clays,  sands,  and  gravels.  The  material  is  unstratified, 
and  appears  to  be  just  as  it  was  deposited  by  the  melting  of  the  ice. 
Many  of  the  larger  stones  are  subangular  in  form  and  their  surfaees 
are  not  imcommonly  striated.  The  larger  area  of  moraine  covered 
country  south  of  Chignik  Lagoon  and  near  the  low  pass  to  the  head 
of  Kuiukta  Bay  has  a  glacial  topography  modified  but  slightly  by 
post  glacial  stream  erosion.  The  scattered  patches  of  glacial  drift 
near  the  northwest  shore  of  Chignik  Bay  are  regarded  as  mere  rem- 
nants of  moraines  that  probably  mantled  much  of  this  piedmont  area. 
As  yet  no  indications  of  distinct  glacial  epochs  in  the  Chignik  Bay 
region  have  been  seen.  The  ice  of  the  Recent  glacial  epoch  appears 
to  have  advanced  on  the  Pacific  Ocean  side  to  tide  waters,  and  such 
ice  would  in  all  probability  have  removed  all  evidence  of  any  previous 
glacial  epoch. 

RETEEAT   OF  THE   ICE. 

When  the  climate  became  warmer,  less  snow  was  precipitated  and 
the  glaciers  began  to  retreat.  There  was  no  backward  movement, 
but  the  melting  was  in  excess  of  the  onward  movement,  and  accord- 
ingly  the  margin  of  the  ice  came  to  be  farther  and  farther  from  the 
shore.  The  last  remnants  of  the  glaciers  were  therefore  in  the  basins 
where  the  first  ice  formed.  The  glaciers  still  remaining  in  the  north- 
eastem  portion  of  the  peninsula  are  the  shrunken  remnants  of  the 
ice  that  occupied  the  great  vaUeys  in  that  region  during  the  Pleisto- 
cene  epoch. 

As  the  ice  retreated  streams  issued  from  beneath  the  ice  and  dis- 
tributed  down  the  Valleys  from  the  margins  of  the  glaciers  vast 
quantities  of  sands,  gravels,  and  clays,  and  partly  refilled  the  troughs 
that  the  glaciers  had  deepened.  At  this  time  the  lands  stood  at  least 
100  feet  lower  than  they  do  to-day,  and  much  of  the  material  depos- 
ited by  the  ice  or  washed  from  beneath  the  glaciers  by  streams  was 
deposited  in  Water.  As  the  ice  tongues  became  shorter  the  fiords 
became  longer,  and  when  at  last  the  ice  had  left  the  lower  portions  of 
the  Valleys  and  retreated  to  the  catchment  basins  waterwa3^s  reached 
well  into  the  central  portion  of  the  peninsula.  In  the  Chignik  Bay 
region  there  must  have  been  a  continuous  water  route  from  the 
Pacific  Ocean  to  Bering  Sea. 
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POST-PLEISTOCENE  EROSION. 

Since  the  close  of  Pleistocene  time  the  lands  have  been  subject  to 
the  work  of  streams  and  to  all  those  processes  tending  toward  the 
disiiitegration  of  rocks  and  to  their  removal  to  the  sea.  Winds, 
rains,  changes  in  temperature,  and  frost  action  have  been  loosening 
and  comminuting  all  rocks  exposed  to  the  atmosphere.  Water 
beneath  the  surface  has  assisted  in  weakening  the  rocks  by  taking 
up  their  soluble  salts,  and  has  thus  indirectly  hastened  their  joumey 
to  the  sea.  Erosional  wind  work  is  not  very  noticeable,  but  deposi- 
tional  work  by  the  winds  has  built  up  numerous  small  dunes  at  various 
places  on  Unga  Island  and  on  the  mainland  to  the  north.  Dune 
fornis  will  undoubtedly  be  found  at  various  places  along  the  Bristol 
Bay  side  of  the  peninsula. 

Some  talus  has  accumulated  among  the  higher  peaks  in  the  general 
degradation  of  the  lands,  and  where  conditions  were  favorable  land- 
slides  have  taken  place.  Several  considerable  areas  owe  their  to- 
pography  to  landslide  blocks  or  masses  that  have  moved  from  some 
bordering  cUff . 

The  glaciers  at  the  northeast  are  active  agents  of  erosion,  for  they 
are  undoubtedly  lowering  the  Valley  bottoms  over  which  they  move, 
broadening  and  deepening  the  basins  near  the  summits,  and  grinding 
much  of  the  material  carried  near  the  base  of  the  ice  into  finer  and 
fin(»r  [)articles.  This  northeastem  part  of  the  peninsula  is  now  under- 
going  a  ghicial  period. 

Streams  have  renewed  their  work  of  wearing  and  of  carrying  loose 
material  to  the  sea.  Some  rivers  are  still  eiigaged  in  removing  the 
glaeial  dehris  left  in  their  courses;  other  rivers,  that  have  had  little 
morainic  material  to  handle,  have  cut  narrow  gorges  in  the  rock  at 
the  bottoms  of  the  canyons.  At  the  heads  of  all  of  the  larger  bays 
the  waste  brought  down  by  the  streams  has  helped  to  extend  the 
lauds.  Deltas  have  been  built  out  into  the  bays,  and  are  still  in  the 
process  of  growth. 

MODERN   SHORE   LINES. 

The  Pacific  Ocean  side  of  the  Alaska  Peninsula  presentc  a  bold, 
rugged  coast,  bordered  at  many  points  bv  steep  cliffs,  and  indented 
by  fiordlike  iiilets  separated  from  each  other  by  headlands  of  most 
rugged  and  fantastic  features.  The  smaller  islands  bordering  the 
coast  appear  in  places  to  be  continuations  of  the  headlands,  separated 
from  them  })y  wave  erosion.  The  larger  islands,  notably  the  Shu- 
magin  group  and  the  Sannak  Islands,  are  chiefly  of  volcanic  origin 
and  appear  to  have  been  throughout  their  history  distinct  from  the 
mainland  of  the  peninsula.  The  shore  line  features  include  sea  cliffs, 
overhanging  ledges,  arch  rocks,  sea  caves,  rock  pillars,  balanced 
rocks  (Pls.  V,  p.  3S!  IX,  B,  p.  62;  and  XII)  and,  at  the  heads  of 
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many  bays  and  inlets,  sand  bars,  hooks,  spits,  barrier  beaches^ 
land-tied  Islands  (Pls.  IV,  B,  p.  12;  XIII,  ^,  p.  108;  figs.  11;  12;  16, 
p.  107;  and  18,  p.  129)  or  bayhead  deltas.,  The  activities  along  the 
Pacific  coast  appear  to  be  chiefly  those  of  erosion,  and  amount  of 
shore  line  deposition  is  almost  insignificant. 

The  lai^er  features  of  the  coast,  the  bold  headlands,  the  bays,  and 
the  fiords,  are  explained  in  part  by  glacial  gouging  and  in  part  by 
recent  sinking  of  the  land.  The  sea  cliffs,  overhanging  ledges,  arch 
rocks,  sea  caves,  and  rock  pillars  are  due  to  the  erosional  work  of 
the  waves,  which  are  active  along  a  zone  that  extends  a  little  below 
sea  level  and  a  little  above  sea  level.  Rock  material  is  loosened  and 
broken  along  that  horizontal  zone,  and  the  resultin<]:  fragmental 
material  is  carried  away 
bv  the  undertow  and  cur- 
rents.  Undermining  re- 
sults  and  sea  caves  with 
overhanging  ledges  of 
rock  come  into  exist- 
ence.  In  narrow  pro" 
jecting  points  sea  caves 
may  so  develop  that  arch 
rocks  are  left.  In  time 
increased  undercutting 
causes  the  overhanging 
rock  to  fall,  and  the  sea 
cliff  retreats.  When  such 
work  is  progressing  rap- 
idly,  the  shore  line  fea- 
tures are  rugged  and  signs 
of  active  change  are 
abundant.  The  sea  ter- 
races  referred  to  on  the 
mainland  coast  and  near  the  mai^in  of  Unga  Island  (PI.  X,  A,  p. 
70)  record  wave  work  when  the  sea  stood  higher  relative  to  the 
land  areas.  Such  terraces  may  not  have  been  developed  all  along 
the  coast,  or  they  may  have  been  destroyed  by  subsequent  wave 
action  at  many  places  where  they  formerly  existed. 

The  lands  are  low  and  the  waters  shallow  along  the  Bristol  Bay 
margin  of  the  peninsula.  The  waves  strike  the  bottom  long  before 
they  reach  the  coast,  and  instead  of  doing  much  erosional  w^ork 
they  are  chiefly  active  in  the  deposition  of  beach  materials.  Low 
sea  cliffs  are  reported  near  the  head  of  Bristol  Bay,  but  southwest 
of  that  point  sand  and  gravel  beaches,  sand  reefs,  small  Islands, 
and  offshore  bars  characterize  the  coast.  The  waves,  undertow, 
and  shore  Uüe  currents  are  engaged  in  shifting  the  loose  materials 
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FiouBE  11.— Sketch  map  of  shore  features  near  south  entranie 
to  Baralof  Uarbor,  Unga  Island. 


94         GEOLOGT  OF  PAKTE  OF  ALASKA  PENINSULA. 

frojn  place  to  place,  The  t&w  lar^bayson  this  aide  are  tlue  in  pari 
to  sinking  and  in  part  to  ice  gouging,  as  were  the  main  inlefs  on  the 
■  Pacific  Ocean  aide. 

BSCENT   CHANOES  IN   I^EVBI.. 

The  coniiguration  of  the  coast  line  of  the  peninsula  indicates  that 

in  relatively  recent  geologic  time  this  land  area  has  been  somewhat 

depressed.     The  great  bays   and  fionjs  do  not  appear  to  be  due 

entirely  to  glacial  erosion,  nor  can  all  the  islands  that  continue  sesr 

ward  from  the  headlands  be  explained  by  glacial  erosion  or  shore- 

line  activitiee.     A  slight  depression  of  the  land  would  account  most 

simply  for  these  features. 

The  sea  t«rraces  that  now 

lie    100    feet   above    the 

mean  tide  level,  and  the 

alluvial  flata  that  extend 

upstream  to  an  elevation 

of  about  100  feet  in  the 

larger    Valleys    indicate 

that  the  lands  recently 

stood  somewhat  lower  and 

have  since  been  uplifted. 

The  amoutit  of  iiplift  has 

not    been    equal    to    the 

umount  of  depression,  and 

as     a    consequence     the 

coasts  still  retain  features 

due  to  partial  drowiiinp;, 

conioininiervaiioh«  WhetHer  this   depression 

["  -  .■!  canie  a  little  before,  con- 

sfaondeposiu  tcmporancous  with,  or  a 

FlcVREIJ-SktluliTTHipolshorefpatun^nfBr  north  pnlran(c       ütflo  aCfer,  glaciatlOn  Can 

not  be  positively  asserted. 
The  sea  terraces,  however,  contain  some  worked-over  glacial  drift 
upon  their  surfaces  that  niay  have  been  deposited  offshore  duriiig 
the  period  of  maximum  glaciation  or  later.  The  alluvial  deposits 
wlüch  exlend  far  into  the  peninsula  {Pls.  VI,  in  pocket;  VII, 
p.  40;  and  VIII,  p.  42)  suggest  the  former  existence  of  long  bays, 
many  of  which  were  bordered  by  high  mountnins  and  must  have 
been  iike  the  present  fiords  of  Xorway  and  Sweden.  Since  the 
retreat  of  the  ice  and  the  more  recent  uplift  of  the  land  which 
brought  the  sea  terraces  and  the  Upper  portions  of  the  fiords  above 
water,  erosion  by  streams,  waves,  and  shore-line  currents  has  been 
renewed  at  a  new  horizon.  The  streams  have  taken  up  the  work, 
Jeft  b^'  the  glaciers,  of  canTing  the  matehala  of  the  land  to  tbe  sea; 
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the  waves  are  actually  engaged  in  modifying  the  coast;  the  winds 
are  assisting  in  redistributing  loose  material;  and  the  agents  of 
weathering  are  doing  their  part  in  the  general  disintegration  of 
exposed  rocks. 

8T7MMABT  OF   LATE   GEOLOGIC  HI8TOBT. 

Toward  the  close  of  Eocene  time  an  orographic  movement  disturbed 
Alaska  Peninsuia  and  defined  the  present  chain  of  the  Aleiitian  Range. 
Erosion  began  with  the  growth  of  the  mountain,  and  continued 
through  Miocene  time.  While  erosion  was  in  progress  on  the  iand, 
Mocene  sediments  were  being  deposited  about  the  shores,  so  that 
during  the  period  of  erosion,  the  mountain  area  was  reduced  to  a  Iand 
of  much  less  reiief  than  the  present,  and  perhaps  to  a  peneplain.  At 
the  close  of  Miocene  time  a  renewal  of  mountain  grpwth  brought  about 
a  rejuvenation  of  the  streams  and  opened  a  new  cycle  of  erosion,  which 
continued  during  the  Pliocene  epoch.  By  the  opening  of  the  Pleisto- 
cene  epoch  the  Valleys  thus  eroded  probably  reached  nearly  to  the 
crest  line  of  the  ränge.  Ice  formed  among  the  summits  and  advanced 
on  either  side  of  the  peninsuia  to  sea  level.  The  Iand  probably  stood 
higher  during  the  Pliocene  epoch  than  it  does  at  present,  but  during 
Pleistocene  time  it  appears  to  have  been  somewhat  lower  than  it  is 
to-day.  A  slight  upward  movement  of  the  Iand  and  a  renewal  of 
stream  erosion  followed  the  retreat  of  the  ice  and  the  disappearance 
of  glaciers  from  the  greater  part  of  the  peninsuia.  The  coast  which 
now  presents  so  many  remarkably  interesting  features  has  been  pro- 
foundly  aflFected  by  each  period  of  mountain  growth,  by  glaciation, 
and  by  recent  changes  in  the  level  of  the  Iand  relative  to  sea  level. 

MINERAL.    RESOURCES. 

BISTEIBTT^riON  OF  KNOVTK  MINERAL  BE80TJBCES. 

The  known  mineral  wealth  of  southwestem  Alaska  consists  of  coal, 
petroleum,  gold,  and  copper.  The  general  distribution  of  these 
deposits  is  shown  on  Plate  VI.  The  important  coal  fields  are  near 
Chignik  Bay  and  near  Herendeen  Bay.  Less  important  deposits  of 
coal  and  lignite  have  been  found  in  Unga  Island  and  at  a  few  places  in 
Alaska  Peninsuia.  Near  Amalik  Harbor  Dali  ^  noted  an  18-inch  bed 
occurring  in  a  sandstone  and  conglomerate  series  250  feet  thick. 
Stone '  described  a  section  at  this  same  locality  made  up  of  sandstones 
and  fine  conglomerates,  with  some  shales,  in  which  occurs  a  5-foot 
bed  of  coal,  and  made  reference  also  to  less  well-authenticated 
accounts  •  of  the  occurrence  of  coal  at  Ugashik  Lake  and  Aniakchak 
Bay. 


1  DaU,  W..H.,  CoolaadUgalteof  Alaska:  BeTenteenth  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  l,  1890,  p.  ?'' 
>  Ston«,  R.  W.,  Coal  in  sQuU^Yr^tem  Alaskf^;  SuU,  V*  6,  Q^l  9urvoy  No.  259^  1905|  p,  IQ;, 
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The  first  coal  mining  undertaken  by  Americans  in  this  portion  of 
Alaska  was  begun  in  1882  at  Coal  Harbor.  Previous  to  that  time  the 
Russians  had  taken  out  some  coal  from  the  same  field.  Work  was 
begun  on  the  coal  at  Herendeen  Bay  in  1880,  but  no  shipments  were 
made  until  1890.  Coal  was  discovered  on  Chignik  River  in  1885,  and 
mining  began  at  that  locality  in  1893. 

The  oil  seepages  occur  in  the  vicinity  of  Cold  Bay.  Placer  gold  has 
been  found  in  paying  quantities  in  the  beach  at  the  west  margin  of 
Popof  Island  just  south  of  Sand  Point.  Several  locations  for  gold 
have  been  made  on  Popof  Island,  and  lode  mining  was  condueted 
successfuUy  on  Unga  Island  from  1891  to  1904. 

On  the  west  shore  of  Prospect  Bay,  a  small  reentrant  a  few  miles 
west  of  Chignik  Bay,  there  are  evidences  of  copper,  and  on  the  east 
shore  of  Baiboa  Bay  there  is  an  abandoned  copper  prospect. 

COAL. 

HERENDEEN    BAY    COAL    FIELD. 
OEOORAPHY. 

Herendeen  Bay,  the  westem  arm  of  Port  Moller,  is  on  the  northwest 
side  of  the  Alaska  Peninsula  at  about  160°  west  longitude  and  55®  30' 
north  latitude.  (See  PI.  VI,  in  pocket.)  The  head  of  the  bay  is  near 
the  central  portion  of  tho  ])eninsuhi,  and  is  only  8  miles  from  the  head 
of  Baiboa  Bay,  a  reentrant  on  the  Pacific  side.  The  portage  from 
one  of  these  bavs  to  tlie  other  is  made  by  an  excellent  trail  over  a  pass 
not  more  than  500  feet  above  sea  level,  which  connects  two  broad, 
flat-bottomed  Valleys. 

Gently  rounded  hills  and  low  mountains  make  up  the  topography  of 
the  coal  field  (PI.  II,  p.  12).  The  hi^rhost  points  are  a  little  over 
2,400  feet  in  altitude,  but  the  portions  above  2,000  feet  constitute 
but  a  small  part  of  the  area.  The  langest  Valley  is  that  of  Coal  Creek, 
which  is  located  in  the  central  portion  of  the  field.  This  Valley  is  a 
broad,  open,  flat-bottomed  trough  loading  northward  through  the 
coal  field  and  westward  to  Herendeen  Bav.  The  small  vallevs  drain 
westward  into  Herendeen  Bay  and  eastward  into  Port  Moller.  They 
are  somewhat  rugged,  and  travel  is  easier  on  the  inter-valley  ridges 
than  through  the  gorges. 

The  mean  temperature  is  about  46°  F.  in  the  summer  season  from 
June  to  October.  During  the  winter  months,  from  October  to  May, 
the  mean  monthly  temperature  ranges  from  13°  F.  to  39°  F.  The 
annual  precipitation  during  1903,  when  records  were  kept  at  the 
Herendeen  Bay  mine  camp,  was  46.22  inches.  In  the  summer  the 
numberof  clear  do-ys  ranges  from  5  to  10  a  month.  During  the  3 
years  from  1902  to  1904,  inclusive,  there  were  27  days  when  the  mini- 
jnum  temperature  was  below  ?ero  and  4  days  when  the  maximum  tem^^ 


HEBENDSEN  BAT  GOAL  FIELD. 


pereture  was  below  zero,  Mine  Harbor 
was  frozen  in  the  years  from  1902  to 
1906,  inclusive,  during  the  following 
periods:  December  18, 1902,  to  May  6, 
1903;  December  29,  1903,  to  May  26, 
1904;  January3, 1905,toMay25,1905; 
January  15,  1906,  toMarch  17,  1906. 

In  1908  Herendeen  Bay  could  be 
reached  by  way  of  Bering  Sea  by  pri- 
vate means  of  transportation  from 
Unalaska  or  Nush^ak.  The  more 
common  route  is  by  regulär  steamer  to 
Baiboa  Bay,  and  thence  by  trail  across 
the  peninsula  to  the  head  of  Herendeen 
Bay. 

The  development  work  that  has  been 
done  in  this  field  was  described  earlier 
in  thia  report  (pp.  19-20). 


The  coal  which  has  been  opened  and 
is  now  being  develope<l  is  found  in  a 
small  peninsula  between  Herendeen 
Bav  and  the  main  or  eastem  arm  of 
Port  MoUer.  (See  PI.  VIII,  p.  42.) 
Coal  is  exposed  at  various  localities 
within  that  area,  and  coal-bearing  for- 
ma tions  occupy  at  least  40  Square  miles. 
Some  beds  of  lignite  that  outcrop  on 
the  westem  shore  of  Herendeen  Bay 
are  reported  to  extend  several  miles  to 
the  weat.  Other  beds  of  lignite  out^ 
crop  in  the  mountain  slopes  east  of  the 
trail  to  Baiboa  Bay,  in  tlie  central  por- 
tion  of  the  Alaska  Peninsula.  The 
areai  extent  of  the  lignite-bearing  beds 
is  several  hundred  Square  miles,  but  the 
known  extent  of  lignite  seams  that  may 
ever  prove  to  be  of  economic  impor- 
tance  is  something  less  than  10  square 

^*  «OLOOT. 

STHATtORAPHy. 

The  bituminous  coal  in  the  Heren- 
deen Bay  field  occurs  only  in  the  Chig- 
nik  formation.    This  formation  is  of 
Upper  Cretaceous  age.     It  rests  upon 
90054°— Bull.  487—11 T 
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Ix>wer  CVetaceous  rocks, 
and  is  overlain  by  Eocene 
beds  (figs.  13  and  14).  A 
;n^at  faunal  break  is  indi- 
cated  by  the  paleontologic 
material  obtained  from 
tbe  Lower  Cretaceous  and 
Upper  Cretaceous  rocks  of 
tliis  region,  and  unoonf orm- 
ity  may  exist  at  the  base 
of  the  Chignik  forniation. 
Such  unconformity  Ls  not 
apparent  wjthin  tbe  coal 
fieid,  however.  The  rela- 
tionsliip  of  tbe  Rucene 
(lienai  formation)  to  tbe 
Cbignik  formation  is  tbat 
of  conformity. 

The  hgnite-bearing  beds 
of  this  field  are  of  Eoc«ne 
age,  and  belong  to  the 
Ivornti  formation,  They 
rest  conforinably  ii|>o»  tlie 
Chignik  formation  (Upper 
Cretaceous),  and  in  the 
vicinity  of  the  coal  field 
are  related  by  unconform- 
ity to  the  Xliücene  beds. 


"■XÄ.'ä 


11  Roy  and  Coal  Rarl 


Tbe  coal  field  is  located 
in  the  minor  folds  nortb- 
west  of  tbe  main  anticUnal 
arch  of  the  Alaska  Peoin- 
sula.  The  sedimentarj' 
formations  exposed  ränge 
in  age  from  Upper  Jurassic 
tbrough  Lower  and  Upper 
Cretaceous  to  Miocene. 
(See  PI.  VIII,  p.  42.) 
Pleistocene  deposits  man- 
tle  a  small  part  of  the 
arca.  and  in  the  Valley  bot- 
BdHi^;»*  toms  and  along  theahores 
""  there  are  alluvial  deposits 

it  iimn-    „f  post^Pleistocene  age. 
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In  the  westem  pari  of  the  field,  where  the  coal  locations  have 
been  made,  the  formations  have  not  been  modified  by  volcanic 
intrusions  or  extrusions,  but  at  the  eastem  margin  of  the  field  dikes 
vast  quantities  of  volcanic  tuffs,  and  extensive  lava  flows  are  num- 
erous.     Four  volcanic  centers,  from  which  lava  flows  and  fragmental 
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FiGURE  15.— Sections  of  coal  seams  in  the  Chifniik  Bay  and  Herendeen  Bay  fields  and  at  Coal  Harbor. 

material  issued,  are  situated  near  the  eastem  margm  of  the  field. 
At  the  northem  margin  and  along  Herendeen  Bay  there  are  volcanic 
tuffs,  but  they  are  not  so  associated  with  the  coal  as  to  be  significant. 
The  northwestem  portion  of  the  small  penmsula  in  which  the  coal 
is  located  ig  mantled  in  part  by  glacial  material  and  in  part  by  recent 
alluvium. 
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The  central  part  of  the  field  has  a  synclinal  structure,  with  the 
axis  plunging  westward.  North  of  this  fold  there  is  a  broad  anti- 
cline.  Several  small  faults  were  noted  within  the  coal  field,  and 
one  fault  contact  at  the  southem  margin  indicates  a  throw  of  no 
less  than  1,000  feet.  These  faults  may  be  detected  by  the  shifted 
outcrops  exposed  in  the  higher  portions  of  the  field,  where  there  is 
little  or  no  Vegetation.  Xumerous  minor  faults,  of  the  same  general 
nature  as  the  major  faults  shown  on  the  surface,  may  be  detected 
in  the  mine  tunnels.  The  general  structural  conditions  along  a 
nearly  north-south  line  through  the  coal  field  are  shown  in  figure  13, 
and  a  general  description  of  the  geologic  structure  of  this  portion  of 
the  peninsula  is  given  on  pages  27  to  38. 

THE  GOAL  MEASURES. 

The  best-known  outcrops  in  the  coal  field  are  near  the  head  of 
Coal  Valley  and  in  the  Valley  of  Mine  Creek.  Coal  is  also  exposed 
near  the  head  of  the  next  Valley  east  of  Coal  Valley  and  at 
several  places  about  the  margin  of  the  volcanic  tuffs  a  little  farther 
east,  while  still  other  outcrops  have  been  reported  in  tributaries 
to  Lawrence  Creek.  The  main  coal  measures  outcrop  on  the  east 
shore  of  Herendeen  Bay,  about  5  miles  north  of  Mine  Harbor,  in 
a  locality  known  as  Coal  Bluff.  Two  beds  of  lignite  have  been  found 
on  the  north  coast  of  the  coal-bearing  peninsula,  about  9  miles  east 
of  Point  Divide,  and  several  other  seams  of  lignite  are  exposed  on 
the  West  shore  of  Herendeen  Bay,  nearly  opposite  Coal  Bluff.  Col- 
umnar  sections  of  these  coals  are  given  in  figure  15. 

The  following  section  in  the  coal  measures  was  obtained  on  the 
south  slope  of  the  Mine  Creek  Valley: 

Section  in  coal  rnecufures,  Mine  Creek  Valley ^  Herendeen  Bay. 

Ft.     In. 

Conglomerate 300 

Sandstone,  coarse,  croflp-bodded,  with  huge  sandstone   ooncre- 

tions  weathering  brown  from  abundance  of  limonite 50 

Sandy  shale 20 

Coal  ßeam,  medium  grade 3 

Sandfltone,  firm,  oross-bedded,  with  fonpil  leav<»H 3 

Shale 5 

Coal 10 

Shale 2      6 

Shaly  coal 6 

Shale,  with  sandntoüo  coium 3 

Coal 1 

Shales 4 

Coal 1      2 

Shaly  sandatone,  with  sandatone  cono- 4 

Coal 10 

Shales 4 

Coaly  shales 1      6 

Shales 3 
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Ft.     in. 

Carbonaceous  shales 1 

Shales 2 

Coal 1 

Shales 2 

Coaly  shales,  with  shale  partingB 2      3 

Coal,  with  bony  partings  and  shaly  bed 7 

Shales 1      8 

Shalycoal 1      2 

Shale 2      6 

Coal 1      1 

Shales 3 

Coal 2 

Shales 3      6 

Coal 1       2 

Shales 6 

Coal 1       5 

Shales,  with  sandstone  rone« 4 

Coal 1      8 

Shales  and  sandstone  interbedded 15 

Coal 8 

Shales 5 

Shaly  sandstone 2 

Shales 50 

Coal 1      2 

Shales 6 

Coaly  shale 4 

Shales 7 

Coal 1 

Shales 3 

Coal 1 

Shales,  with  sandstone  conen 40 

Coarse  cross-bedded  sandstone  and  conglomerates 15 

Shales  and  sandstones. 
The  dip  of  these  measures  is  30°  N.,  and  the  strike  N.  91®  E. 

On  the  left  fork  of  Mine  Creek  Paige  *  measured  tlie  following 
section: 

Section  o/coal  heds  on  Uflfork  of  Mine  Creek. 

Fl.    in. 

Coal,  crushed 7 

Shale 9 

Coal,  bony 1 

Shale  and  sandstone 6    6 

Coal,  crushed 8 

Coal,  fairly  solid  (partly  obsoured  by  slidc) 10 

Shale,  carbonaceous 3    4 

Covered  by  slide 20 

Coal  with  bone  (details  not  observed) 12 

Shale  and  coal 4 

Coal 2    8 

Shale 6 

Coal 3 

Remaindcr  hidden  by  slide. 

>  PaJc^,  Sidney,  The  Herendeen  Bay  coal  fleld:  Bull.  V.  8.  Geol.  Survey  No.  284, 1906,  p.  107. 
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The  detailed  section  of  the  coal  exposed  in  the  lower  tunnei  on 
Mine  Creek  is  as  follows: 

SettUm  oflower  tunnel  eoal  betf,  Mine  Crtek^  Herendeen  Baif, 

Shaleroof.  Pt.  In. 

1.  Shalycod 1  1 

2.  Bone 2 

3.  o«a 1  1 

4.  Shalycoal 2 

6.  Cwd 1  4 

Finn  sandstone  floor.    Strike,  N.  Ol""  £.;  dtp,  SO""  N. 

A  section  of  the  coal  at  the  Johnson  tunnel,  which  iis  on  the  aouth 
slope  of  the  Mine  Creek  Valley  about  870  feet  above  sea  lereli  ia  as 
foUows: 

Section  of  ihe  Jokneon  tunnel  coal  bed,  Mine  Crtek,  Herendeen  Baif. 

Shaleroof.  Ft.  in. 

1.  Coal 1    4 

2.  Clay 0 

3.  Goal 6 

Clay  floor.    Strike,  N.  101''  £.;  dip,  34''  NE. 

Samples  of  coal,  analyses  of  which  appear  on  page  105,  were  taken 
from  each  of  the  above  beds.  No  work  had  been  done  in  the  lowor 
tunnel  duiin^  the  10  montlis  prei'eding  the  examination.  Material 
from  beds  1  to  5  in  the  above  set^tion  was  included  in  tliis  sample 
(laboratory  No.  6957).  The  Johnson  tunnel  had  also  been  closed 
fully  10  months,  l)ut  a  sample  (lalK)rat<)ry  No.  6951)  was  procured 
from  bod  3  in  tho  above  section. 

The  Jolmsoii  tunnel  is  about  100  feet  long.  The  coal  continues 
for  about  75  feet,  becomes  mueh  l)roken,  and  finally  disappears 
through  faulting.  Some  prospe<'ting  for  the  continuation  of  this 
bed  has  been  done,  but  it  has  not  yet  been  located.  In  drifting  it 
has  been  necessary  to  use  timber  to  support  the  roof.  Of  late,  coal 
has  been  mhied  here  for  local  consumption  only,  and  the  amount 
mined  has  been  oulv  a  few  tons  each  vear. 

The  lower  tumiel  is  located  near  the  stream  bed,  275  feet  above 
sea  level,  and  ha»  been  driven  for  150  feet  along  the  strike  of  the  coal. 
The  roof  is  firm,  and  no  timbering  was  necessary  exeept  at  the 
entrance.  About  20  tons  were  taken  from  this  drift  in  1907  for  use 
in  drilling  and  for  domestic  purj)oses.  The  walls  of  tlie  drift  indicate 
minor  faulting  at  various  places,  the  movements  ranging  from  a  few 
inches  up  to  a  foot.  The  condition  is  typical  of  the  distributive  fault- 
ing associated  with  the  larger  movements  in  the  field,  and  is  of  the 
same  general  character. 

Three  drill  holes  have  been  put  down  in  the  lowlands  near  the 
mouth  of  Mine  Creek,  in  the  deepest,  which  reached  a  depth  of  350 
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feet,  thin  strata  of  coal  were  found.  The  other  holes  were  sunk  150 
feet  and  28  feet.  The  work  was  delayed  by  the  loss  of  tools.  As 
yet  no  coal  of  minable  thickness  has  been  found  by  drilling. 

The  coal  exposed  at  Coal  Bluff  appears  at  the  surface  to  be  of  as 
high  grade  as  that  outcropping  at  several  other  places.  The  coal 
exposed  near  the  headwaters  of  Coal  Creek,  in  certain  of  the  tribu- 
taries  from  the  west,  and  in  the  continuation  in  the  opposite  side  of 
the  syncUne  of  the  coal  belt  in  which  the  Johnson  tunnel  is  located, 
appears  to  be  of  good  grade  and  f aulting  has  not  so  greätly  disturbed 
the  formations  in  this  part  of  the  field.  During  the  writer's  visit, 
however,  this  part  of  the  field  contained  so  much  snow  that  the  coals 
could  not  be  satisfactorily  examined. 

CHABACTXB  OF  THE  COAL. 

PHY8ICAL  PROPERTIE8. 

In  the  tunnels  the  coal  is  generally  veiy  firm  and  nowhere  badly 
shattered.  Even  in  places  where  niining  work  had  been  abandoned 
nearly  a  year  little  loose  material  had  fallen  from  the  seam,  though 
in  such  places  the  coal,  which  in  the  regulär  work  of  mining  would 
probably  come  out  in  large  blocks,  could  be  readily  worked  out  with 
a  pick  in  lumps  4  to  5  inches  in  diameter.  Thin  bony  streaks  and 
fine  shale  partings,  though  not  conspicuous,  indicate  on  close  exam- 
ination  the  bedded  structure  of  the  coal.  The  coal  in  the  lower  tunnel 
in  Mine  Creek  is  of  medium  hardness,  is  firm  and  bright,  and  possesses 
the  physical  properties  characteristic  of  a  good  grade  of  bituminous 
coal.  Several  tons  of  coal  had  been  mined  and  sta<;ked  near  the 
entrance  to  Johnson  tunnel  during  the  previous  summer.  This  coal 
had  been  exposed  to  rains,  to  the  waters  from  melting  snows,  and  to 
changes  in  temperature  throughout  the  year.  It  was  not  directly 
exposed  to  the  sun*s  rays,  however,  and  had  not  slacked  badly. 

The  surface  of  the  coal,  in  the  exposures  where  tunnels  have  not 
been  made,  although  it  has  been  exposed  to  the  processes  of  weath- 
ering  for  at  least  many  years,  has  not  been  much  affected.  Where 
the  seams  were  uncovered  by  shoveling  away  snow  the  coal  was 
found  to  be  in  a  firm,  hard  condition,  but  in  such  places  the  processes 
of  weathering  have  emphasized  the  bedded  structure  of  the  coal 
seam.  High  elevations  on  the  mountain  side,  where  the  coal  out- 
crops  in  parallel  ridges,  the  black  bands  often  project  in  such  form 
as  to  indicate  that  the  coal  is  more  resistant  to  the  processes  of 
weathering  than  the  shales  associated  with  it.  The  fuel  in  these 
exposures  has  the  properties  of  true  bituminous  coal. 

The  Ugnites  exposed  east  of  Point  Divide,  on  the  west  side  of 
Herendeen  Bay,  and  in  the  central  portion  of  the  peninsula  east  of 
the  trail  to  Baiboa  Bay  are  soft  and  of  duU  black  or  brown  colors. 
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The  seams  are  divided  by  numerous  shaly  partings,  and  the  amount 
of  black  shale  in  each  seam  is  so  great  that  this  material  will  probably 
not  prove  to  be  of  much  commercial  value. 

COMBUSnON. 

Goal  from  the  Mine  Creek  tunnels  was  used  during  the  field  season 
in  cookstoves.  It  burned  with  a  medium-length  yellow  flame  and 
with  little  smoke,  the  length  of  the  flame  and  the  amount  of  smoke 
being  least  in  coal  from  the  Johnson  tunnel.  The  coal  from  these 
tunnels  fuses  and  cakes  somewhat  on  beginning  to  bum.  The  ashes 
are  soft  and  fine,  with  but  Uttle  clinker.  No  combustion  tests  were 
made  from  the  coal  outcrops  where  no  mining  had  been  done. 

CHEMICAL  AND  CALORIMETRIC  PR0PEBTIS8. 

Meihods  of  sampling. — In  coUecting  samples  from  this  field  posi- 
tions  were  selected  where  complete  and  characteristic  sections  of  the 
beds  were  exposed  and  where  the  effects  of  weathering  were  as  slight 
as  possible.  In  the  tunnel  the  position  selected  was  near  the  place 
where  the  work  of  mining  had  been  discontinued.  A  fresh  cut  was 
then  made  across  the  bed  from  roof  to  floor,  cleaning  off  the  dirt  and 
weathered  coal  as  far  as  possible.  A  waterproof  cloth  was  spread 
to  catch  the  coal  and  a  sample,  including  all  parts  of  the  bed  except 
such  shale  and  other  bedded  impurities  as  could  readily  be  separated 
in  the  ordinary  practices  of  actual  mining,  w^as  cut  from  the  roof  to 
the  floor.  The  sample  was  then  pulverized  and  carefuUy  quartered. 
A  3-pound  sample  prepared  in  this  w^ay  was  sealed  at  once  in  an  air- 
tight  can,  w^hich  was  not  opened  until  the  coal  was  analyzed. 

Meihods  of  analysis, — The  samples  collected  were  analyzed  by 
F.  M.  Stanton,  of  the  United  States  Geological  Survey,  using  the 
Standard  methods  *  adopted  in  that  work  at  the  fuet-testing  plant. 

Analyses. — The  foUowing  table  gives  the  results  of  the  proximate 
analyses  of  some  of  the  coals  from  the  Herendeen  Bay,  Chignik  Bay, 
and  Unga  Island  fields.  The  analyses  of  the  coal  as  received  have 
been  recalculated  to  obtain  the  analyses  on  the  air-dried  basis.  The 
samples  were  obtained  at  the  foUowing  localities: 

6952.  Coal  bed  on  west  side  of  main  stream,  7  miles  northwest  of  Hook  Bay,  east  aide 

of  Chig^nik  Bay,  Alaska  Peninsula. 

6956.  Chignik  Bay,  Thompson  Valley,  three-fourths  of  a  mile  above  mouth  of  stream. 
6955.  Chignik  Lagoon,  Whalers  Creek,  three-fourths  of  a  mile  above  mouth. 

6953.  Chignik  River,  north  side,  2  miles  below  Chignik  Lake. 

6957.  Herendeen  Bay,  Mine  Creek,  three-fourths  of  a  mile  above  mouth. 
6951,  Herendeen  Bay,  Mine  Creek,  IJ  miles  above  mouth. 

6954.  Unga  Island,  Coal  Harbor,  !{  miles  west-northwest  of  Gull  Island. 

1  Bull.  U.  8.  Oeol.  Survey  No.  261, 1905,  pp.  19-20;  Prof.  Paper  U.  8.  Qeol.  Survey  No.  48, 1906,  pt  1, 
177-193;  Bull.  U.  8.  Qeol.  Survey  No.  290, 1906,  pp.  29-30. 
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PB08PSCTXVX  MmrO  COVDITZOVS. 

POSITION   OF  THE  GOAL   MEA8URE8. 

Mining  conditions  are  not  especially  difficult  in  the  portion  of  the 
field  where  work  has  already  been  done.  The  coal  outcrops  at  eleva- 
tions  ranging  from  sea  level  to  at  least  1,200  feet  above  sea  level. 
Coal  may  be  easily  taken  to  tidewater  from  the  lower  drif t  in  Mine 
Creek.  A  good  horse  trail  now  leads  to  the  mouth  of  this  tunnel, 
and  it  would  not  be  difficult  to  construct  a  wagon  road  or  railroad 
to  that  point.  The  Johnson  tunnel,  which  is  driven  at  an  elevation 
of  870  feet,  is  less  favorably  located  for  transporting  coal.  The 
horse  trail  to  the  lower  tunnel  reaches  this  higher  opening  as  well, 
but  the  ascent  is  for  a  part  of  the  way  difficult,  though  coal  has  been 
packed  out  on  horses  over  the  trail.  The  construction  of  a  road  from 
this  opening  would  be  expensive,  but  the  coal  might  easily  be  carried 
by  tramways  to  more  accessible  places  in  the  Valley.  The  exposures 
near  the  head  of  Coal  Valley  are  at  elevations  of  1,000  to  1,200  feet 
above  sea  level.  Coal  is  exposed  in  Coal  Bluff,  on  the  east  side  of 
Herendeen  Bay,  from  sea  level  to  the  top  of  the  bluff,  an  elevation 
of  about  50  feet.  The  lignite  exposures  east  of  Point  Divide  and 
those  on  the  west  side  of  Herendeen  Bay  are  in  the  cliff  bordering 
the  beach,  and  the  Ugnite  seams  along  the  trail  to  Baiboa  Bay  at 
elevations  between  600  and  800  feet  above  sea  level. 

In  the  portion  of  the  field  where  the  bituminous  coal  occurs  there 
is  evidently  a  large  supply  of  high-grade  fuel  above  sea  level.  The 
structure  is  such  at  two  places  that  the  coal  may  be  expected  to  pass 
below  sea  level,  but  it  is  not  safe  to  conclude  that  there  is  any  large 
supply  of  coal  below  sea  level. 

DIP  OF  THE   COAL  MEA8URE8. 

The  coal  seams  exposed  in  Mine  Creek  dip  at  angles  varying  from 
25°  to  35°,  and  on  two  sides  of  a  westward-plunging  synclinal  fold, 
of  which  the  axis  coincidcs  approximately  with  Mine  Creek.  At  the 
head  of  Coal  Valley  the  coal  seams  rest  at  angles  of  13°  to  20°.  At 
Coal  Bluff  the  dip  of  the  coal  measures  is  31°.  The  lignite-bearing 
beds  east  of  Point  Divide  extend  at  an  angle  of  about  22°,  and 
those  on  the  west  side  of  Herendeen  Bay  have  dips  of  31°  to  46°. 
The  lignite  beds  in  the  central  portion  of  the  peninsula  rest  at  angles 
of  22°.  The  faulting  that  has  distributed  the  formations  has  not 
been  on  a  large  scale,  and  when  the  structure  is  worked  out  in  detail 
tliere  should  not  be  much  difficulty  in  locating  the  coal  in  the  different 
fault  blocks.  The  exposures  are  so  good  in  this  field  that  a  detailed 
survey  on  a  large  scale  would  fumish  data  for  estimating  with  a 
high  degree  of  accuracy  the  actual  amount  of  coal  in  each  portion 
of  the  field,  and  would  probably  make  it  possible  to  estimate  the 
positions  of  the  less  broken  portions  of  the  coal. 
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EXTENT  OF  THE  GOAL  MEASURE6. 


When  the  writer  was  at  work  in  tliis  field  there  was,  unfortunately, 
a  heavy  covering  of  snow  over  portions  where  coal  measures  must 
exist,  but  in  spite  of  these  conditions  the  coal  measures  were  traced 
eastward  from  Herendeen  Bay  to  a  point  within  a  few  miles  of  Port 
Moller,  where  they  were  found  to  pass  beneath  recent  volcanic  rocks. 
Since  coal  has  been  found  at  the  same  geologic  horizon  in  the  Chignik 
Bay  region,  and  is  there  ex- 


posed  for  many  miles,  it  is 
reasonable  to  suppose  tliat 
there  may  be  other  exposures 
of  this  coal-bearing  formation 
in  the  region  between  Port 
Moller  and  Chignik  Bay,  a 
part  of  the  peninsula  that  is 
not  yet  surveyed.  The  lignite- 
bearing  formation  on  the  west 
side  of  Herendeen  Bay  is  re- 
ported  to  continue  far  to  the 
westward,  but  work  was  not 
carried  on  in  that  direction. 

SHIPMENT. 

If  these  coals  are  mined  on 
a  large  scale,  they  should  bc 
carried  by  railway  to  Baiboa 
Bay  for  shipment  (fig.  16). 
The  route  from  Mine  Harbor  to 
Baiboa  Bay  is  about  16  miles 
long  and  an  easy  one  for  rail- 
way construction.  Mine  Har- 
bor is  well  protected  and  is  deep 
enough  for  commercial  pur- 
poses,  but  for  several  months 
each  year  Mine  Harbor  and 
the  Upper  part  of  Herendeen 
Bay  are  locked  in  ice.  Coal 
couid  be  sliipped  during  the  summer  by  way  of  Herendeen  Bay 
to  Bering  Sea  and  thence  to  Alaskan  ports  farther  north.  If  coal  is 
mined  from  the  head  of  Coal  Valley,  the  problem  of  taking  it  to  tide- 
water  on  the  Pacific  side  of  the  peninsula  is  a  little  more  difficult. 
A  railroad  could  be  constructed  along  Coal  Valley  and  connected 
with  Mine  Harbor  by  a  circuitous  route,  w^hich  would  add  about  15 
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Recent  alliivium 

FiGURE  IG.— Sketch  map  of  the  shore  features  near  the 
head  o(  Baiboa  Bay,  which  has  been  seleeted  as  a 
nülroad  tenninus. 


108         GEOLOGY  OF  PABTS  OF  ALASKA  PEKINBULA. 

miles  to  the  direct  route  and  double  the  length  of  the  haul  to  the 
Pacific.  At  Baiboa  Bay  an  excellent  harbor  and  good  bunker  altes 
are  available  (fig.  16). 

CHIONIK   BAT   GOAL   FIELD. 
aXOaRAPHY. 

Chignik  Bay  lies  on  the  Pacific  side  of  Alaska  Peninsula,  in  longi- 
tude  158°  west  and  latitude  56°  20'  north.  (See  PL  VI,  in  pocket.) 
The  coal  belt  Stretches  f  rom  Chignik  River,  on  the  southwest,  toward 
the  northeast,  beyond  the  head  of  Hook  Bay,  ^nd  parallels  the  westem 
shore  of  Chignik  Bay  for  a  distance  of  at  least  30  miles.  (See  PL 
VII,  p.  40.) 

A  small  reentrant  on  the  south  shore  of  Chignik  Bay,  known  as 
Anchorage  Bay  (PL  XI,  B,  p.  86),  provides  an  excellent  harbor, 
and  beside  tlüs  bay  the  Chignik  post  office  is  located.  A  small 
steamer  from  Seward  calls  at  this  port  once  each  month.  Chignik 
Lagoon  and  Mallard  Duck  Bay,  to  the  west,  are  nearly  cut  off  from 
the  larger  body  of  water  by  a  sand  and  gravel  spit.  A  sand  bar  at 
the  entrance  makes  the  inner  harbor  unavailable  for  boats  drawing 
more  than  12  feet  of  water.  An  irregulär  Channel  leads  through  the 
lagoon  to  the  mouth  of  Oiignik  River,  but  the  larger  portion  of  the 
lagoon  is  dr}^  at  low  tide.  Chignik  River  furnishes  a  water  route  to 
a  chain  of  hikos  in  the  central  part  of  the  peninsula,  and  from  these 
lakes  small  boats  niay,  after  a  short  portage,  desccnd  to  Bering  Sea. 
Boats  drawing  niore  than  2  feet  of  water  can  not  safely  navigate  the 
Cliij^nik  oxcept  at  liigh  tide,  wlien  small  launches  drawing  barges 
can  ascend  the  river  as  far  as  tlic  coal  mino. 

Hook  Bay  lies  near  the  north  entrance  to  Chignik  Bay.  It  is 
bordered  in  part  by  alluvial  lands  and  in  part  by  rugged  cliffs.  The 
sheltered  waters  on  the  south  side  of  Hook  Bay  afford  an  excellent 
harbor  (PL  XIII,  .4). 

The  area  underlain  by  coal  west  of  Cliignik  Bay  is  on  the  southeast 
slope  of  the  main  mountain  belt  of  the  peninsula.  The  summits 
reach  elevations  of  about  2,500  feet,  and  the  broad  anticlinal  stnicture 
gives  long,  gentle  slopes  to  the  mountains.  A  series  of  nearly  paral- 
lel Valleys  of  open  U-shaped  forms  cross  from  the  summit  region 
to  the  margin  of  Cliignik  Lagoon  and  Chignik  Bay.  In  these  Valleys 
and  in  the  intervalley  areas,  above  the  hoav}^  covering  of  grasses 
and  mosses,  the  formations  are  well  exposed. 

The  winter  snows  do  not  leavo  the  lower  lands  until  April  or  May. 
During  the  summer  there  is  considerable  rain  and  much  cloudy 
weather,  and  by  the  latter  part  of  September  fresh  snows  begin  to 
appear  on  the  mountains.  The  climatic  conditions  from  April  to 
October  are  not,  however,  such  as  to  interfere  with  out-of-door  work. 


.     HOOK  BA/.  NEkR  NORTH  ENTttANCE  TO  CHIGNIK  BAV. 
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The  Alaska  Packers'  Association  has  a  cannery  in  this  region,  on 
the  south  shore  of  Chignik  Lagoon,  and  the  Northwestern  Fisheries 
C^o.  one  at  Anchorage  Bay. 

Development  work  in  this  field  has  been  described  on  page  20 
of  tliis  report. 


The  actual  known  extent  of  coal  in  this  field  does  not  exceed 
15  Square  miles,  but  from  the  distribution  of  the  coal  outcrops  and 
tiie  general  geologic  structure  in  the  field  it  is  probable  that  coal 
underlies  an  area  of  between  40  and  50  Square  miles. 

A  few  thin  lignite  seams  occur  in  the  Kenai  formation  on  the 
Southwest  side  of  Chignik  Bay.  The  areal  extent  of  these  Ugnite 
seams  will  probably  be  found  to  be  between  10  and  20  Square  miles, 
but  the  quality  of  this  matenal  is  not  such  äs  to  make  it  of  economic 
value. 

aBOLOOT. 


STRATIORAPHY. 


The  bitiuninous  coal  in  the  Chignik  Bay  region  is  of  Upper  Cre- 
taceous  age  and  belongs  to  the  Chignik  formation.  The  coal  measures 
occiu*  in  the  middle  portion  of  that  formation,  and  are  imderlain 
and  overlain  by  thin  beds  of  sandstones  and  shales.  The  Upper 
Cretaceous  (Chignik  formation)  in  tliis  region  rests  unconform^bly 
upon  the  Upper  Jurassic  (Naknek  formation),  but  it  is  overlain 
conformably  by  the  Kenai  formation,  of  Eocene  age.  This  section 
is  shown  along  Clügnik  River  and  along  the  shores  of  Chignik  Lagoon. 


STRUCTURE. 


The  sedimentary  series  in  this  coal  field  is  known  to  include 
Jurassic,  Upper  Cretaceous,  and  Eocene  rocks.  The  absence  of 
Lower  Cretaceous  fossils  in  the  collections  procured  in  this  region 
is  remarkable,  for  that  horizon  is  well  represented  at  Herendeen 
Bay,  about  100  miles  west.  A  description  of  the  sedimentary  forma- 
tions  of  this  portion  of  the  peninsula  is  given  on  pages  29  to  84. 

The  structiu-e  of  the  central  part  of  the  peninsula  is  that  of  a  broad 
anticline,  the  axis  of  which  extends  at  least  as  far  southwest  as 
Pavlof  Bay.  In  this  region  the  axis  of  the  fold  passes  northwest 
of  Chignik  Bay  through  Chignik  Lake,  and  thence  nortlieast  along 
the  crest  line  of  the  Aleutian  Range.  East  of  Chignik  Lagoon  and 
along  the  south  shore  of  Clügnik  Bay  the  sedimentary  strata  are 
gently  folded  and  somewhat  faulted.  Near  the  upper  limit  of  the 
sedimentary  rocks  the  number  of  intruded  sheets  of  lava  increases 
notably  until  at  last  the  Sediments  are  succeeded  by  vast  flows  of 
lava.  Great  quantities  of  fragmental  material  have  been  erupted, 
and  large  streams  of  lavas  outpoured  from  two  or  three  former 


110         GEOLOGY  OP  PARTS  OF  ALASKA  PENINSULA. 

Centers  of  volcanic  eniption  in  the  vicinity  of  Hook  Bay,  and  as  a 
result  large  blocks  of  sedimentary  formations  have  been  disturbed. 

A  great  mass  of  igneous  rocks,  chiefly  andesites  and  basalts,  lies 
south  of  a  line  passing  through  Qiignik  Lagoon  and  west  of  Anchorage 
Bay.  Basaltic  dikes  are  common  in  the  area  bordering  tliese  igneous 
rocks.  South  of  Anchorage  Bay  there  is  a  huge  mass  of  dacitic 
rock,  with  which  apparently  are  associated  a  number  of  sills.  Other 
sills  are  well  exposed  on  the  north  shore  of  Anchorage  Bay,  while 
similar  masses  of  dacite  occur  in  the  vicinity  of  Hook  Bay.  Onlv 
in  the  extreme  northeastem  and  southwestem  parts  of  the  coal 
belt  do  igneous  rocks  come  into  close  contact  with  the  coal,  and  in 
those  places  the  coal  does  not  appear  to  have  been  affected  by  the 
igneous  activities. 

The  structure  in  this  field  is  much  simpler  than  that  near  Herendeen 
Bay,  and  detailed  geologic  work  will  readily  determine  the  amount 
and  distribution  of  the  coal. 

THS  COAL  MXASTTBSS. 

The  formation  that  contains  the  bituminous  coal  in  this  region 
is  of  Upper  Cretaceous  age.  It  is  well  exposed  in  tlie  Chignik  Bay 
region  and  has  therefore  been  named  the  Chignik  formation.  The 
known  and  probable  distribution  of  the  Chignik  formation  in  the 
vicinity  of  the  bay  of  that  name  has  been  indicated  on  Plate  VIL 
The  same  formation,  however,  is  known  farther  to  the  northea^t 
and  to  the  south  west  (PL  VI,  in  pocket),  and  it  is  very  probable 
that  outcrops  occur  in  the  intervening  unsurveyed  portions  of  the 
peninsula.  The  coal  measures  consist  of  sandstones,  shales,  and 
conglomerates,  interstratified  with  the  coal  seams. 

The  developed  coals  are  at  Chignik  River,  Whalers  Creek,  Thomp- 
son River,  and  northwest  of  Hook  Bay.  Some  detailed  sections  of 
these  coals  are  given  in  figure  15,  and  a  description  of  eaeh  locality 
will  be  given  in  the  foUowing  paragraphs. 

Chignik  River. — The  coal  bed  that  has  been  worked  outcrops  on 
the  river  bluff  3  miles  above  the  head  of  Chignik  Lagoon  (PL  XIV,  A), 
and  has  been  traced  inland  for  a  little  more  than  half  a  mile.  At 
this  locaUty  it  strikes  N.  2""  E.  and  dips  24"*  E.  A  section  of  tlie 
bed  measured  in  the  drif t  is  as  foUows : 

Section  of  Chignik  River  coal  bed. 

Ft.   In. 

Dry  bone,  with  thin  coal  streakB 3 

Coal 6 

Coal  and  dirt 8 

Coal 1 

Bony  coal - 1    ^ 

Coal 1    ^ 

5    2 
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The  roof,  which  is  of  shale  witli  tliin  layers  of  coal  overlain  by 
sandstone,  is  very  even.  The  floor,  however,  is  not  so  regulär, 
and  the  roll  or  swelling  in  it  reduces  the  thickness  of  the  bed  at  the 
end  of  the  drift  from  5  feet  to  9  inches.  It  is  possible  that  the  roll, 
wliich  is  known  to  be  rather  long,  may  be  narrow,  and  that  a  short 
tunnel  driven  tlirough  it  would  discover  the  füll  thickness  of  the  coal 
bed  on  the  other  side. 

The  coal  is  soUd  and  bright,  and  comes  out  in  good-sized  pieces. 
When  used  under  a  boiler  it  has  to  be  stoked  very  frequently  to  keep 
it  buming  freely.  It  is  a  fairly  satisfactory  steaming  coal  when  it 
is  properly  handled,  but  it  makes  a  large  amount  of  ash  and  the 
fires  have  to  be  cleaned  of ten.  An  analysis  of  this  coal  is  given  on 
page  105. 

The  Chignik  River  mine  is  worked  throughout  the  year  by  two 
men  without  machinery,  the  coal  being  undercut  by  hand  and  shot 
down.  Coal  outcrops  appear  at  several  other  places  on  the  north 
bank  of  Chignik  River  east  of  the  mine,  but  the  beds  do  not  appear 
to  be  of  as  good  grade  as  that  at  the  mine  and  have  not  been  worked 
as  yet. 

Whdlers  Creek, — Whalers  Creek  is  a  small  stream  entering  Chignik 
Lagoon  from  the  north,  a  short  distance  below  the  mouth  of  Chignik 
River.  Coal  is  exposed  for  600  feet  along  the  northemmost  of  the 
three  main  branches  of  the  creek,  the  exposure  being  along  the  strike 
of  the  coal  measures,  which  outcrop  at  the  coal  mine  on  Chignik 
River.  The  strike  of  the  coal  is  N.  ö"*  E.  and  the  dip  is  22°  E.  The 
section  of  the  coal  is  as  foUows: 

Section  of  Whalers  Creek  coal  bed. 

Shaly  Bandstone  roof.                                                                 Ft.  in. 

1.  Coftly  shale 10 

2.  Shale 8 

3.  Coal 1 

4.  Coaly  shale 4 

5.  Sandy  shale 7 

6.  Coal  with  slate  partings 5 

7.  Coaly  shale 6 

8.  Sandstone 1  6 

9.  Coal 1  10 

10.  Shaly  coal 1§ 

11.  Coal 3      4 

Sandy  shale  floor. 

The  slope,  which  has  been  driven  130  feet  on  the  coal,  foUows  the 
lower  part  of  the  bed  and  includes  the  strata  numbered  8  to  11  in 
the  above  section  (PI.  XIV,  B),  The  coal  bed  (Nos.  9  to  11)  waa 
sampled  in  the  usual  way  and  analyzed,  with  the  result  given  on 
page  105  Gaboratory  No.  6955). 
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The  coal  is  bright,  black,  and  blocky,  veiy  much  like  that  mined  at 
Chignik  River,  but  at  this  localitj  the  section  of  the  coal  is  better  in 
that  the  partings  are  thin.  A  nearlj  vertical  fault,  about  500  feet 
.  downstream  from  the  mine  opening,  probably  cuts  off  the  coal  bed. 
On  the  upstream  aide,  about  40  feet  from  the  opening,  a  Tertical 
fault  throws  the  coal  down  6  feet,  and  115  feet  upstream  from  the 
mine  another  fault,  which  cuts  off  the  coal,  has  been  reported. 
This  Upper  portion  of  the  Valley  was  filled  with  snow  when  the 
region  was  visited  by  the  writer. 

Although  faults  have  disturbed  the  coal  somewhat,  there  appears, 
nevertheless,  to  be  a  very  considerable  body  of  good  coal  available. 
The  location  of  this  coal  favors  shipment  on  small  boats  down 
Chignik  Lagoon  or  by  rail.  A  raUway  might  be  bullt  across  Chig- 
nik River  a  short  distance  above  the  mouth  and  thence  acn^s  a 
lowland  area  to  the  head  of  Kuiukta  Bay,  where  excellent  harbor 
facilities  are  reported.  The  distance  from  Whalers  Creek  to  the 
head  of  Kuiukta  Bay  by  the  proposed  railway  route  is  about  5  miles. 

Coal  has  been  reported  to  outcrop  at  several  places  high  on  the 
mountain  slopes  northeast  of  the  outcrops  of  coal  in  WhfiJers  Creek. 
The  localities  pointed  out  in  the  field  by  prospectors  are  along  the 
general  strike  of  the  coal  measures  and  presumablj^  contain  the 
same  beds  that  are  exposed  elsewhere  in  the  field. 

Thompson  VaUey. — Thompson  Valley  lies  northwest  of  the  north- 
em  portion  of  Chignik  Bay,  and  is  a  broad,  open,  flat-bottomed 
Valley,  heading  among  the  high  moimtains  at  least  10  miles  from 
the  beach.  Coal  is  exposed  on  the  northeastem  slope  If  miles 
from  the  beach  and  300  feet  above  the  Valley  floor  (PL  XIII,  J5. 
p.  108).  The  strike  of  the  beds  is  N.  61"^  E.  and  the  dip  is  21^  NW. 
Two  workable  coal  beds  are  exposed  for  at  least  a  mile,  and  their 
extent  is  probably  much  greater.  Where  the  tributary  streams 
to  Thompson  Valley  cross  these  coals  there  are  falls  or  cascades  in 
their  courses.  The  detailed  measurements  of  these  beds  are  given 
below: 

Sections  of  coal  beds  in  Thompson  Valley, 

Low«r  bed. 

Sandy  ehale  roof .                                                                         ^t.  in. 

1.  Coal 1      8 

2.  Shale  parting 2 

3.  Coal 2      6 

4.  Coaly  ehale 4 

5.  Coal 5 

6.  Bone 1 

7.  Coal ■• 2 

Sandstono  floor. 
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Upptr  bed. 

Cro6B-bedded  sandstone  roof .  Ft.  in. 

1.  Clay 2 

2.  Goal 4 

3.  Coaly  shale 4 

4.  Shale 8 

5.  Coaly  shale 4 

6.  Goal 12 

7.  Clay  parting 1 

8.  Goal 2      6 

9.  Coaly  shale 8 

10.  Goal 4 

11 .  Bone 8 

12.  Goal 5 

13.  Shale 5 

14.  Bony  coal 8 

The  analysis  of  a  sample  taken  from  the  beds  numbered  6,  8,  and  10 
in  the  foregoing  section  of  the  upper  coal  is  given  on  page  105  (labo- 
ratory  No.  6956). 

A  large  body  of  good  coal  is  available  at  this  locality.  The  con- 
ditions  for  mining  are  favorable,  and  the  space  at  the  base  of  the 
bluff  is  ample  for  mine  buildings  and  mine  bunkere.  The  chief 
difficxilty  in  the  way.  of  exploiting  this  coal  is  in  making  arrange- 
ments  for  shipping.  The  beach  at  the  mouth  of  Thompson  Valley 
is  exposed  to  the  severe  storms  from  the  Pacific  Ocean.  A  railway 
from  the  Valley  to  Chignik  Lagoon  could  be  easily  built,  for  the 
route  would  be  over  a  lowland  area  and  not  more  than  9  miles  in 
length.  The  conditions  in  Chignik  Lagoon,  however,  are  not  f avor- 
able  for  loading  large  ocean-going  vessels.  Hence  it  would  probably 
be  necessary  to  continue  the  railway  along  the  northwest  shore  of 
the  lagoon  and  then  by  the  same  route  as  that  from  Whalere  Creek 
to  the  head  of  Kuiukta  Bay,  as  already  described. 

Hook  Bay. — ^Hook  Bay  is  in  the  northem  part  of  the  field  exam- 
ined.  The  coal  in  this  vicinity  occure  near  the  headwatere  of  the 
right-hand  brauch  of  the  stream  entering  Hook  Bay  from  the  west 
and  in  the  foothills  of  the  main  moimtain  ränge.  The  general  strike 
of  the  beds  is  N.  ll""  E.  and  the  dip  34°  E.  The  section  of  the  coal 
is  as  foUows: 

Section  of  Hook  Bay  coal  hed. 

Firm  sandstone  roof.  Ft.  Izl 

1.  Goal 1  3 

2.  Olay 8 

3.  Coal 4 

4.  Clay 7 

ö.  Coal 1  6J 

6.  Clay  parting 2 

7.  Bony  coal 5 

8.  Coal 1    5i 

9.  Bone l 

Shale  floor. 

90064*— Bull.  467—11- 
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Above  this  bed  is  an  8-foot  bed  of  samistone  overlain  by  a  thin 
layer  of  coal.  Below  the  main  bed  of  coal  lies  a  4-foot  layer  of 
slialy  sandstone,  iinderlain  by  a  3-foot  bed  of  coal,  in  the  niiddle 
of  which  is  a  6-inch  parting  of  shaie.  The  exposures  in  the  tunnel 
show  the  coal  to  be  unifonn  in  tlückness  and  quality. 

In  sampling  this  bed  a  cut  was  made  across  Nos.  5  to  8,  inclusive, 
in  the  above  section.  The  analysis  is  given  on  page  105  (laboratoiy 
No.  6952). 

The  strike,  so  far  as  the  beds  could  be  examined,  is  unifonn, 
and  appears  to  continue  without  notable  break  for  at  least  half  a 
mile  to  the  northeast.     The  tunnel  opening  is  50  feet  above  the 
stream  bottom,  where  there  is  space  for  mine  buildings.     At  present 
there  is  a  wagon  rood  from  Ilook  Bay  to  the  coal  croppings,  along 
a  stream  bottom  where  the  general  gradient  and  space  would  be 
favorable  to  railway  construction.     Hook  Bay  is  an  exceUent  small 
harbor  (PL  XIII,  -4,  p.  108),  and  is  bordered  by  favorable  sites  for 
wharves  and  bunkers.     The  distance  frona  the  harbor  to  the  coal 
is  about  8  miles.     At  present  four  cläims  are  staked  out  in  this 
field,  and  development  work  is  boing  done  under  the  auspices  of  the 
Alaska  Peninsula  Mining  &  Trading  Co. 

CHARACTER  OF  THE  COAL 

PHY8ICAL   PHOPERTIEH. 

The  coal  from  the  Chignik  River  mine  is  bright  black  and  of 
medium  hardness.  It  is  worked  out  in  lumps  ranging  up  to  10 
and  12  inches  in  diameter.  The  seam,  as  exposed  late  m  the  season, 
of  1908,  showed  some  crushing  at  the  front  wall  and  at  the  end 
of  the  tunnel.  The  section  in  the  mine  shows  sufficient  shale  part- 
ings  and  bony  streal^  to  indicate  the  general  bedded  structure  of 
the  coal,  which  corresponds  to  the  general  dip  of  the  formations 
in  that  part  of  the  field.  The  coal,  when  taken  from  the  mine,  is 
dumped  upon  a  bärge  near  the  entrance  of  the  tunnel,  and  is  unloaded 
from  the  bärge  and  dumped  into  the  coal  bins  at  the  cannery,  where 
it  is  used.  In  the  processes  of  handling,  the  coal  usually  becomes 
broken  into  fragments  ranging  up  to  3  or  4  inches  in  diameter. 
This  coal  does  not  appear  to  slack  badly.  The  best  exposures  in 
Whalers  Creek  are  in  a  prospecting  tunnel,  where  the  coal  seam  is 
firm  and  the  bedded  structure  pronounced,  the  structure  being 
<emphasized  by  certain  shale  partings.  The  coal  is  a  duU  black  on 
%he  weathered  surfaces,  but  is  bright  in  fresh  exposures.  The 
Thompson  Valley  exposures  are  only  a  little  beneath  the  surface, 
«nd  not  beyond  the  zone  of  weathering.  This  coal,  however,  is  in 
•*a  heavy  firm  bed,  more  resistent  than  the  shales  and  sandstones 
lassociated  with  it,  as  is  4t)dic^ted  by  the  rapids  or  falls  where  streams 
tstosa  the  coal  seam% 
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In  the  short  tunnel  in  the  coal  northwest  from  the  head  of  Hook 
Bay,  the  coai  is  in  seams  18  inches  or  less  in  thickness,  separated 
by  thin  beds  of  shale.  These  shale  partings  indicate  the  general 
bedded  condition  of  the  Sediments,  and  correspond  with  the  general 
dip  of  the  strata.  The  upper  portion  of  the  seam  is  bright  and 
black,  and  of  medium  hardness,  and  appears  to  be  a  high  grade  of 
bituminous  coal.  The  lower  portion  of  the  seam  has  more  bony 
streaks;  but  would  average  a  fair  grade  of  bituminous  coal. 

COMBUSTION. 

The  buming  of  the  coal  from  the  Chignik  River  mine  was  observed 
under  the  boiler  of  a  small  steam  tug.  The  flame  was  distinctly 
yellow  and  the  coal  bumed  freely,  but  there  was  a  large  proportion 
of  ash  and  some  clinkering.  The  fireman  on  the  tug  complained 
that  this  coal  does  not  hold  the  fire  well.  Persons  who  have  used 
the  coal  estimate  that  there  is  about  25  per  cent  ash  in  the  coal  as 
it  comes  from  the  mine.  The  coal  from  the  other  exposures  in  the 
Chignik  Bay  region  is  not  as  yet  in  use. 

CHEMICAL  AND   CALORIMETRIC   PROPERTIE8. 

It  was  customary  to  select  a  position  where  a  complete  and  char- 
acteristic  section  of  the  bed  was  exposed  in  sampling  the  coal  seams 
in  the  various  portions  of  this  field,  and  accordingly,  where  tunnels 
had  been  driven,  the  positions  selected  were  at  or  near  the  face  of 
the  tunnel.  An  effort  was  made  to  remove  from  the  surface  the 
loose  and  weathered  portion  of  the  coal  seam  where  no  tunneling 
had  been  done,  but  it  was  not  practicable  to  go  beneath  the  zone 
which  had  been  affected  by  surface  weathering,  and  it  is  probable 
that  the  coal  will  run  a  little  better  than  is  indicated  by  the  samples 
taken.  The  samples  were  cut  from  the  roof  to  the  floor  and  pre- 
pared  in  the  usual  way  (see  p.  104)  for  the  laboratory. 

Each  sample  was  analyzed  by  F.  M.  Stanton,  of  the  United  States 
Geological  Survey,  by  the  Standard  methods  adopted  in  that  work. 
The  analyses  of  these  samples  are  given  in  the  table  on  page  105. 

PBOSPEGTIVE  MIHINO  CONDITIGirS. 

POSITION   OF  THE   COAL   MEASURES. 

The  coal  in  this  field  is  known  to  outcrop  from  approximately 
sea  level  to  elevations  between  500  and  600  feet  above  the  sea. 
Prospectors  report  higher  outcrops  on  the  mountains,  where  the 
elevations  must  be  as  much  as  1,500  or  2,000  feet,  and  the  structure 
in  the  ränge  is  such  as  to  make  the  occurrence  of  these  reported 
outcrops  very  probable.  If  the  same  seams  of  coal  outcropping 
in  the  lower  country  extend  to  such  elevations  on  the  mountains, 
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the  quantity  of  coal  in  this  field  is  much  lai^er  than  has  been  ^ti- 
mated  by  the  writer.  The  coal  measures  may  possibly  pass  below 
Chignik  Bay,  but  the  amount  of  coal  above  sea  level  will  probably 
supply  the  demand  from  this  field  for  many  years,  and  is  certainly 
sufücient  to  encourage  lai^e  mining  enterprises. 

DIP  AND   EXTENT  OP  THE   COAL. 

The  coal  seams  in  this  field  rest  on  the  southeast  flank  of  the 
main  antichnal  fold  of  the  Aleutian  Range,  and  rsLvy  in  tlip  from 
21°  to  43°.  From  Chignik  River  the  coal  seam  now  being  mined 
hiLs  been  traced  eastward  for  a  Uttle  less  than  a  mile.  It  is  apparent 
from  the  exposures  in  Whalers  Creek  that  coal  is  there  continuous 
for  about  a  mile,  but  the  position  and  structure  is  such  as  to  suggest 
that  the  coal  seam  in  the  Wlialers  Creek  claim  is  the  same  as  that 
exposed  at  the  mine  on  Chignik  River.  The  distance  from  Whalers 
Creek  to  Thompson  Valley  is  about  15  miles,  but  that  portion  of  the 
field  has  not  been  examined.  The  exposures  in  Thompson  Valley 
indicate  that  the  coal  is  continuous  over  several  Square  miles,  and 
there  is  a  strong  Suggestion  that  these  coals  may,  when  further 
work  is  done  on  them,  be  found  essentially  continuous  with  those 
to  the  Southwest  near  Chignik  River.  The  Hook  Bay  locality  is 
about  8  milcs  from  Thompson  Valley,  along  the  general  strike  of 
the  coal  measures.  The  exposures  on  the  Hook  Bay  claims  are 
reported  to  extend  nlong  the  strike  to  the  northei^t  for  at  least  a 
mile,  and  detailed  work  may  connect  those  seams  with  those  already 
described.  Still  f arther  to  the  northeast,  on  the  shores  of  Aniakchak 
Bay,  coal  is  reported,  but  from  verbal  descriptions  that  coal  appears 
to  be  lignite,  and  may  prove  of  Kenai  (Eocene)  age  rather  than  of 
Chignik  (Upper  Cretaceous)  age.  Small  areas  of  the  Kenai  forma- 
tion  may  be  expected  to  occur  at  various  places  along  the  peninsula. 


The  slüpment  of  coal  from  the  Chignik  Bay  field  is  somewhat 
difficult,  because  Chignik  Bay  and  Chignik  Lagoon  do  not  offer  good 
harbor  facilities.  Vessels  of  deep  draft  can  not  enter  Chignik 
Lagoon,  and  there  is  no  protection  along  the  southwest  aide  of  Chignik 
Bay  near  the  coal  field.  The  cannery  vessels  receive  their  cargoes 
in  Anchorage  Bay,  to  which  point  the  fish  are  brought  in  small  boats 
or  barges  from  the  lagoon.  A  method  of  handling  coal  involving 
such  transfers  would  be  too  expensive,  and  therefore  a  harbor  must  be 
sought  to  which  coal  can  be  brought  directly  from  the  mines.  Hook 
Bay  fumishes  such  a  harbor  for  the  northeastem  portion  of  the  field, 
and  a  railway  could  be  constructed  from  Thompson  Valley  to  Hook 
Bay  without  encountering  any  great  engineering  difficulties.  The 
harbor  most  favorably  considered  by  those  now  interested  in  tlua 


GOAL  HABBOB  GOAL  FIELD.  117 

coal,  however,  is  at  the  head  of  Kuiukta  Bay,  locally  known  as 
Dorenoi  Bay.  The  entrance  to  this  bay  is  a  few  miles  southwest 
from  Prospect  Bay,  which  is  shown  in  Plate  VII  (p.  40),  but  the 
head  of  Kuiukta  Bay  is  only  a  little  more  than  5  miles  from  the 
shores  of  Chignik  Lagoon.  The  pass  from  Chignik  Lagoon  to  the 
head  of  Kuiukta  Bay  is  through  a  broad,  open  valley,  practically 
at  sea  level.  It  is  proposed  that  a  railroad  be  constructed  from  the 
coal  field  northwest  of  Cliignik  Lagoon  to  a  narrow  place  in  Chignik 
River,  where  a  bridge  may  be  built,  and  thence  by  way  of  the  low  pass 
to  the  head  of  Kuiukta  Bay.  A  railroad  could  be  constructed  along 
the  northwest  side  of  Cliignik  Bay  and  Chignik  Lagoon  to  receive  the 
coal  from  the  diflerent  portions  of  the  field.  The  distance  from  the 
Chignik  River  coal  mine  to  the  head  of  Kuiukta  Bay  by  the  proposed 
route  is  about  9  miles.  From  Whalers  Creek  to  Kuiukta  Bay  the 
railroad  route  would  be  about  15  miles.  If  Thompson  Valley  coal 
^as  carried  by  rail  to  Kuiukta  Bay  by  way  of  a  bridge  across  Chignik 
River,  the  haul  would  be  between  30  and  35  miles.  Kuiukta  Bay  was 
not  visited  by  the  writer,  but  the  local  boatman  in  the  employ  of 
the  survey  during  the  season  of  1908  and  the  captain  of  the  Dora^ 
the  one  passenger  vessel  that  regularly  visits  this  coast,  report  the 
bay  to  have  excellent  harbor  conditions  near  the  head. 

COAL   HARBOR   COAL   FIELD. 
OEGORAPHT. 

Unga  Island  is  the  largest  and  westemmost  island  of  the  Shumagin 
Group,  which  lies  southeast  of  Baiboa  Bay.  The  greater  portion  of 
the  island  is  mountainous,  but  the  northem  end  has  a  rolling  topog- 
raphy,  its  liighest  elevation  being  about  600  feet  above  sea  level 
(PI.  II,  p.  12).  The  northwestem  portion  of  the  island  and  a  üttle 
Strip  along  the  west  coast  are  known  to  contain  the  coal  measures. 

Unga  Island  has  a  milder  and  more  equable  climate  than  the  main- 
land  to  the  north.  Practically  all  the  winter  snow  disappears  dur- 
ing the  Summer,  and  the  number  of  clear  days  per  year  on  the  island 
exceeds  the  number  for  the  mainland. 

The  northem  portion  of  the  island  is  overgrown  by  grasses  and 
shrubs.  A  few  patches  of  alder  bushes  are  scattered  on  the  Valley 
slopes,  but  there  are  no  trees. 

There  is  a  United  States  post  office  at  Coal  Harbor,  and  the  pas- 
senger steamer  which  visits  the  coast  calls  at  tlüs  port  in  each  direc- 
tion  on  its  monthly  voyages  between  Seward  and  points  on  the  pen- 
insula. 

DEVELOPMENT  WORK. 

The  development  work  that  has  been  done  in  this  field  is  described 
on  page  19  of  this  report.  A  vertical  section  of  the  mine  at  Coal 
Harbor  is  given  in  figure  17. 
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AWEAT.  XZTXHT. 


The  coal  measures  occiipy  an  area  of  35  or  40  Square  miles.  This 
entire  area  may  contain  coal  similar  to  that  exposed  in  the  cliff  at 
the  east  mar^  of  the  field,  but  no  coal  seams  of  ecomonic  value 
were  observe<l  in  the  narrow  strip  alon^  the  west  coast  of  the  island. 


OBOLOOT. 


The  coal  measures  in  this  field  are  of  Eocene  age  and  are  a  portion 
of  the  Kenai  formation.  The  section  is  best  exposed  near  the  coal 
mine  on  the  west  shore  of  the  Coal  Harbor  Inlet  (fig.  14,  p.  98).  The 
formation  rests  in  a  slightly  inclined  position,  anddipsfrom8°  to  10°.  W. 
The  general  strike  of  the  beds  is  N.  12°  W.     The  Kenai  formation  at 
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FiouKE  17.— Vertical  section  at  Coal  Ilarbor  mine,  Unga  Island. 

this  locaUty  is  overlain  conformably  by  the  Unga  conglomerate, 
which  is  of  Miocene  age  (fig.  8,  p.  66).  The  section  measured  on  the 
cliff  about  one-half  mile  north  of  the  coal  mine  is  given  below: 

Section  in  upper  Eocene  and  Miocene  rock»  at  Coal  Harbor^  Unga  Island. 

Miocene  (Unga  conglomerate):  Ft.     in. 

Conglomerate  and  grits  at  highest  point  in  cli£f 100 

Coaree,  heavy,  black  agglonierate 30 

Grit  and  conglomerate 40 

Tuffe 4 

Sands  and  clays,  altemating 12 

Volcanic  tuff,  gray 10    . 

Conglomerate  and  gritfl 25 

Sand  and  clay 40 

(/Oarse  grits  and  conglomerate 35 

Conglomerate,  with  bowlders  up  to  3  feet  in  diameter 15 

Upper  portion  of  Eocene  (Kenai  formation): 

Sand  and  clay 50 

Lignite 1    6 

Sand,  clay,  and  lignite  in  thin  beds 3 

Clay 6 

Lignite 3 

Gay 6 

Lignite 8 

Sandy  clay 1    4 

Lignite 8 

Rand 4 

Clay  and  lignite  parting 5 
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Upper  portion  of  Eocene  (Kenai  formation)— Continued.  Ft.   iq. 

Sand 2 

Lignite  and  sand,  altemating 3 

Sand 3 

Lignite,  with  sand  lenses 4 

Clay 6- 

Sand 60' 

Sand,  with  concretions 4 

Gravel 3 

Sand,  crosa-bedded 50 

Gravel 8* 

Lignite 1    2 

Sand,  cross-bedded 70 

The  strike  ia  north  10°  weat  and  the  dip  9°  west.    The  base  of  the 

section  is  50  feet  above  mean  lide  level. 

The  coal  measures,  as  is  shown  by  the  above  section,  are  composed 
of  sands,  clays,  gravels,  and  hgnite,  the  materiak  being  poorly 
cemented.  No  marine  shells  have  been  obtained  from  the  coal 
measures,  though  the  beds  contain  some  plant  remains,  which  have 
been  described.  (See  p.  52.)  The  upper  200  feet  in  the  measured 
section  given  above  represents  the  Unga  conglomerate  at  this  locality. 
Shells  of  marine  life  have  been  secured  from  this  formation,  the  beds 
of  which  consist  chiefly  of  grits  and  conglomerates  composed  in  part 
of  volcanic  materials. 

GHABACTER  OF  THE  COAL. 

All  the  coal  seen  in  this  field  is  of  lignitic  character.  The  measured 
section  indicates  that,  though  seams  are  numerous,  most  of  them  are 
too  thin  to  be  of  conmiercial  value.  The  natives  and  white  residents 
on  the  island  and  on  some  of  the  neighboring  islands  have  prospected 
along  certain  of  these  thin  seams  and  found  some  high-grade  lignite 
in  them,  but  the  material  does  not  occur  in  sufBcient  quantities  to 
encourage  development.  The  developed  coal  bed  outcrops  about 
200  feet  above  tidewater.  •  Detailed  measurements  of  the  upper  part 
of  the  coal  bed  as  now  exposed  in  the  mine  are  given  in  the  foUowing 
section : 

Section  of  coal  bed  in  Coal  Harbor  mine. 

Firm,  coaree  grit,  and  conglomerate  roof .                                             Ft.  In. 

Lignite 1      1 

Loosesand 6 

Lignite 8 

Coaly  shale 2 

Clay 3 

Lignite 1      2 

3    10 
Striko,  N.  12°  W.;  dip,  8°  W. 
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The  bed  was  sampled  in  the  usual  way,  the  sand  and  shale,  which 
could  be  readily  separated  in  mining,  being  exciuded.  The  analysis 
of  the  sample  is  given  on  page  105. 

PB08PSCTIVE  MXHXVO  COBDZTIOVB. 

The  Unga  seams  of  lignite  incline  westward  from  an  eleration  of 
about  200  feet  at  the  east  margin  of  the  field  and  evidently  pass 
below  sea  level  before  reaching  the  westem  margin  of  the  island. 
The  quantity  of  lignite  above  sea  level,  however,  is  probably  suffi- 
cient  to  supply  the  demand  for  such  material  from  this  field  f or  a  long 
time.  The  beds  rest  at  so  low  an  angle  that  mining  can  be  done  in  a 
very  inexpensive  way. 

There  are  no  special  difficulties  associated  with  the  mining  or  ship- 
ment  of  this  lignite,  and  if  it  is  mined  with  sufficient  care  to  keep  it 
clean  it  may  be  able  to  compete  with  the  somewhat  better  coals  that 
are  now  being  shipped  to  this  part  of  Alaska.  This  lignite  will  at 
least  continue  to  be  of  value  to  the  natives  and  to  the  few  whit« 
people  living  on  Unga  and  the  neighboring  islands.* 

PETROLEUM. 
COLD  BAT   OIL   FIELD. 


Petroleum  is  known  to  oecur  in  the  vicinity  of  Cold  Bay.  This 
region  was  not  visited  by  the  writer,  but  it  was  examined  by  Martin* 
during  the  sununers  of  1903  and  1904,  and  the  following  account  is  in 
part  abstracted  and  in  part  quoted  from  his  reports. 

Cold  Bay  is  located  on  the  east  side  of  the  peninsula  near  the 
southem  entrance  to  Shelikof  Strait  and  about  opposite  the  south- 
western  end  of  Kodiak  Island.  The  bay  is  roughly  triangulär, 
about  10  miles  long  by  7  miles  wide  at  the  mouth,  and  contains  a  large 
area  of  deep  water.  It  is  a  good  harbor.*  (See  PI.  VT,  in  pocket.) 
The  surrounding  country  consists  of  an  elevated  upland  with  gently 
rounded  or  flat-topped  hills  rising  above  it,  and  its  general  level  is 
about  750  feet  above  tide.  The  higher  peaks  rise  to  an  elevation  of 
about  1,500  feet,  but  farther  back  from  the  coast  in  the  central  part 
of  the  peninsula  are  mountains  5,000  feet  or  more  in  height.  Among 
these  is  the  volcano  Peulik,  a  peak  about  5,000  feet  high,  which  is 

1  o.e.  Martin  analyzed  the  problem  of  the  markets  for  Alaskan  coal  and  publlshed  bis  report  In  BuIL 
ü.  8.  Geol.  Survey  No.  335,  pp.  95-112. 

>  Martin,  O.  C,  Petroleum  fldds  of  the  Pacific  coast  of  Alaska:  Bull.  U.  S.  Geol.  Surrey  No.  250, 1906^ 
pp.  37-n50;  Notes  on  the  petroleum  flelds  of  Alaska:  Bull.  U.  S.  Geol.  Survey  No.  2S9,  pp.  133-138. 
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situated  on  the  western  shore  of  the  southern  arm  of  Becharof  Lake, 
about  35  miles  west  of  Cold  Bay.  This  volcano  is  one  of  the  chain 
that  extends  the  entire  length  of  the  Alaska  Peninsula  and  through- 
out  the  Aleutian  Islands. 

Timber  is  entirely  lacking  in  this  region,  the  only  trees  being  a  few 
small  cottonwoods,  willows,  and  scrub  alders  along  the  banks  of  the 
streams.  The  flat  lowlands  along  the  shores  of  Cold  Bay  are  covered 
with  deep  grass,  but  the  hillsides  and  upland  region  have  no  Vegeta- 
tion except  scattered  tufts  of  grass  and  moss. 

OEOLOOT. 

8TRATIORAPHY. 

A  general'  section  of  the  rocks  exposed  in  the  Cold  Bay  Becharof 
Lake  region  is  given  below.^ 

General  section  in  the  Cold  Bay-Becharof  Lake  region. 


Name  of  fonnatloD. 


Nakne'k  fonnation 

"Enochkln  fonnation" 


PostJurassic , 

Upper  Jurassic 

Middle  Jurassic 

Trinsslc 

Pre-Upi>er  Jurassic 


Llthologic  character. 


Thickness  in 
feet. 


Volcanic  rock,  probably  andesite  or 

basalt. 
Arkose,  oonglomerate,  sandstone,  and 

shale. 
Shale,  sandstone,  and  alittle  limestone. 

Shale ,  Umcstone,  and  chert 

Granite,  syonlte,  etc 


3, 000  to  5, 000 
2.000 


The  coarse  crystalline  rocks  (granite,  syenite,  and  rocks  of  similar 
texture)  occur  in  a  belt  that  crosses  the  lower  end  of  Becharof  and 
Naknek  lakes  and  possibly  underlies  the  Cold  Bay  region. 

Martin's  report  ^  on  the  petroleum  of  the  Cold  Bay  district  is  as 
foUows: 

The  Triassic  rocks  occur  on  Cape  Kekurnoi  at  the  eastem  entrance  to  Cold  Bay,  and 
on  8ome  of  the  capes  and  islands  to  the  northeast.  They  doubtleas  underlie  the  Jurassic 
throughout  the  Cold  Bay  region. 

The  Enochkin  fonnation  occupies  both  shores  of  Cold  Bay  except  at  the  northeastem 
promontory  (Cape  Kekurnoi)  and  at  the  head  of  the  bay.  It  also  extends  in  a  belt 
along  the  shore  of  Shelikof  Strait  from  Cold  Bay  to  Dry  Bay  and  probably  as  far  beyond 
as  Portage  Bay. 

The  Naknek  formation  forms  the  shore  of  the  head  of  Cold  Bay  and  occupies  the 
entire  interior  region  as  far  west  as  Becharof  Lake  and  as  far  north  as  Katmai. 

The  post-Jlurassic  volcanic  rocks  occur  in  a  discontinuous  belt  near  the  center  of  the 
peninsula.  This  belt  includes  several  volcanoes  which  have  been  active  in  com- 
paratively  recent  time.    The  lavas  are  probably  all  either  andesite  or  basalt. 


^  Flom  Bull.  U.  S.  Oeol.  Survey  No.  225, 1904,  pp.  380-dS2;  No.  250, 1905. 

*  Martin,  O.G.,  Noteton  the  petroleam  flelds  of  Alaska:  Bull.  U.  S.  Geol.  Survey  No.  259, 1905,  pp.  135-139. 


124         OEOLOGT  OF  PARTS  OF  ALASKA  rKSlSSULA. 

py^^fliii  oUb.  These  paimffin  ofla  contam  a  caoMitnble  quantity  of  solid  penffin. 
It  wie  noC  pncticable  to  deCennine  the  amoont  of  the  material  wich  the  small  amoont 
of  oU  al  our  dispoeal. 

**  The  iodine  abeorpCion  of  the  oils  and  dietillates  hae  been  deienmned  by  HaDne'e 
metbod  (solutioo  Standing  foor  hoon)  and  the  rasolts  are  here  tabolated: 

Iodine  abaorpHon  o/aiU  and  diMtiUaU». 

Perocnt. 

Buniingoil 17.2 

Lubricating  eil 27. 2 

Heavy  1  ubricating  oil 35. 2 

"These  iodine  numbere  upon  the  lubricating  oils  were  obtained  upon  the  samplee. 
For  comparifton,  samples  of  similar  oils  were  obtained  from  the  Standard  Oil  Co.  and 
the  iodine  numben  detennined  as  foUows: 

Light  distillated  lubricating  oil  (spindle  oil) 32  per  cent  iodine. 

Dark  lubricating  oil  (engine  oil) 45.4  per  cent  iodine. 

'«The  buming  oiU  were  tested  in  a  small  lamp  and  found  to  give  a  good  flame.  All 
the  oil  was  consumed  without  incrusting  the  wick  or  corroding  the  bumer. 

**  The  sample  of  crude  oil  from  Cold  Bay  was  distilled  in  such  a  way  ae  to  give  the 
maximum  yield  of  buming  oil.  Under  these  conditions  52.2  per  cent  of  fair  quality 
buming  oil  was  obtained. 

"The  oils  have  paraflln  bases,  and  the  products  of  distillation  are  'sweet.'  We  are 
informed  that  these  samples  are  'seepage  oils.'  If  a  sufficient  yield  can  be  obtained 
by  drilling,  a  very  suitable  oil  for  refinery  purposes  may  be  expected,  containing  a  very 
much  larger  quantity  of  the  more  desirable  lighter  products." 

OTHER    POSSIBLE   PETROLEt^    FIELDS. 

A  well  at  Dry  Bay  was  drilled  to  a  depth  of  320  feet  in  the  summer 
of  1002  without  encountering  oil.  The  tools  were  then  lost  and  the 
hole  was  abandoned.  In  August,  1903,  a  new  well  was  started  in 
close  proximity  to  the  first,  but  not  much  was  aecomplished,  and 
work  was  discontinued  a  few  montlis  later  because  of  an  accident  to 
the  machinery.     Martin  *  says  of  other  possible  prospects: 

Soopages  are  reported  from  the  shores  of  Kamishak  Bay,  especially  at  Douglas 
River.  The  rocks  in  this  region  are  shales,  sandstones,  and  conglomerates  of  Jurassic 
a^c.  They  are  the  äquivalent  in  age  of  the  beds  overlying  the  Enochkin  forma tion 
in  the  re^on  to  the  north  already  described.  The  rocks  are  here  horizontal  or  have 
very  frontle  dips  over  large  areas,  and  it  would  seem  to  be  a  promising  region  to  pros- 
po(*t  with  the  drill.  If  the  Middle  and  Lower  Jurassic  rocks  in  the  Enochkin  or  Cold 
Hay  rcgions  prove  to  contain  oil  in  commercial  quantity,  it  would  seem  that  new 
flclds  might  reasonably  be  expected  on  the  coast  at  Douglas  River  and  for  20  miles 
westward.  This  is,  however,  a  difficult  place  to  land  machinery,  for  the  bays  are  all 
shallow  and  fiUed  with  rocks,  while  numerous  uncharted  reefs  extend  out  many  miles 
from  shore  into  Cook  Inlet.  The  writer  is,  therefore,  not  inclined  to  encourage  specu- 
lation  here,  at  least  until  more  encouraging  news  Ib  received. 

Tho  goology  of  the  coast  between  Douglas  River  and  Katmai  does  not  Warrant  in  the 
slighU'st  degree  any  petroleum  prospecting.  Along  much  of  this  coast  are  only  vol- 
canic  and  othor  crystalline  rocks,  in  which  the  occurrence  of  petroleum  is  an  absolute 
imiMMisibility. 

I  Martin,  Q.  C,  Notes  on  the  petroleum  fleld«  of  Alaska;  BolL  U.  B.  Oeol.  Borvey  No.  250, 1005,  pp.  135- 
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GOLD. 
POPOF   ISLAND. 

Placer  gold  was  discovered  by  Louis  Herman  in  the  beach  about 

1  i  miles  south  of  Sand  Point  post  office  on  Popof  Island  in  the  summer 

of  1904.     (See  PI.  VIII,  p.  42.)     Active  work  was  in  progress  during 

1904  and  1905,  and  it  is  reported  that  gold  amounting  in  value  to 

about  $12,000  was  taken  from  these  beach  placers  in  those  years. 

The  productive  belt  was  about  three-fourths  of  a  mile  long.     From 

20  to  40  men  were  at  work  during  the  summer  of  1904  with  rockers, 

washing  the  coarse  sand  and  gravel.     All  the  gold  was  found  below 

mid-tide,  and  most  of  it  around  large  bowlders  at  about  the  level  of 

low  tide.     Little  work  has  been  done  on  this  beach  since  1905.     In 

1908  but  one  man  was  engaged  in  rewashing  the  sand  and  gravel, 

and  he  is  reported  to  have  found  it  unprofitable  and  finally  to  have 

abandoned  Operations. 

During  1908,  most  of  the  interest  on  this  island  was  centered  on 
four  lode  claims  that  were  staked  on  the  hiUs  inamediately  adjoining 
the  beach  placers.  No  distinct  quartz  ledges  have  been  located,  but 
the  exposed  rock  contains  some  free  gold.  Specimens  in  which  free 
gold  is  plainly  visible  may  be  found  in  the  surface  zone  of  oxidation 
and  weathering.  This  zone  varies  from  5  to  10  feet  in  thickness. 
Several  samples  taken  from  the  weathered  material  yielded  some  free 
gold  when  crushed  and  panned.  The  owners  of  this  property  have 
had  several  samples  assayed,  and  values  up  to  $20  a  ton  were  reported 
as  a  result  of  the  assays.  On  the  Louis  Herman  property  a  short 
tunnel  has  been  driven  and  four  shafts  have  been  sunk  below  the 
zone  of  surface  weathering.  Ore  samples  taken  from  three  openings 
on  this  property  varied  greatly  in  content  of  gold;  one  sample  was 
exceedingly  rieh.  The  rock  in  which  this  gold  occurs  is  an  andesite 
similar  to  that  in  Unga  Island,  where  the  Apollo  mine  is  located. 
The  unweathered  rock  appears  as  a  light  gray  lava,  containing  an 
abundance  of  small  pyrite  crystals.  In  claim  adjoining  the  Louis 
Herman  property  one  small  quartz  ledge  has  been  discovered  and 
some  development  work  has  been  done. 

TJNQA   ISLAND. 

Gold-bearing  ledges  have  been  found  at  a  number  of  places  in 
Unga  Island.  (See  PL  VIII,  p.  42.)  In  the  southeastem  portion 
of  the  island,  about  1  mile  from  the  head  of  Delarof  Harbor  and  4 
miles  from  the  town  of  Unga,  are  located  the  Apollo  and  Sitka  mines. 
A  third  mine  has  been  opened  on  the  Shumagin  group  of  claims, 
near  the  head  of  Baralof  or  Squaw  Harbor.  Several  locations  for 
gold  lodes  have  been  made  on  the  ridge  south  of  the  Apollo  mine,  in 
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the  Valley  west  of  the  Shumagin  mine,  and  at  points  about  2  miles 
south  of  Goal  Harbor. 

ÄpoUo  Consolidated  mine, — This  mine  was  on  a  productiTe  hssis 
from  1891  to  1904  and  was  reopened  during  the  summer  of  1908, 
when  40  of  the  60  stamps  in  the  mill  were  put  into  Operation  and  ore 
that  had  already  been  mined  was  run  through  the  mill.  The  occur- 
rence  of  gold  ore  at  this  locality  has  been  described  by  Becker  *  and 
by  Martin,'  who  visited  it  in  1904,  gathering  some  additional  data. 

The  deposit,  according  to  Becker's  description,  is  a  reticulated  vein 
or  Zone  of  fracture,  in  a  country  rock  of  andesite  and  dacite.     The 
ores  include  free  gold,  pyrite,  galena,  zinc  blende,  copper  pyiite,  and 
native  copper.     The  ore  is  free  milling,  a  large  part  of  the  gold  being 
carried  in  the  native  state.     The  chief  gangue  mineral  is  quartz,  but 
calcite  and  orthoclase  are  present  in  subordinate  amoimts.     The  ore 
body  strikes  N.  20*^  E.     It  is  from  5  to  40  feet  wide  and  forms  a 
chutc  that  pitches  northward.     The  chute  comes  to  the  surface  at 
the  south  end  of  the  workings  at  an  elevation  of  600  feet,  and  at  the 
north  end  it  narrows  and  becomes  of  low  grade  at  a  depth  of  about 
800  feet.     Several  attempts  have  been  made  to  reach  the  ore  body  at 
lower  levels  by  shaf t  and  tunnel,  and  long  crosscut  tunnels  have  been 
driven  in  prospecting  the  adjoining  areas.     In  places  the  ore  body 
was  exceedingly  rieh,  carrying  up  to  $50  a  ton;  the  average  for  the 
main  ore  body  was  perhaps  about  $8  a  ton.     The  main  chute  has  not 
been  worked  out.     Some  ore  has  been  taken  from  minor  zones  of 
fracture  in  the  crosscut  tunnels,  but  ore  has  not  been  found  in  tLese 
zones  in  sufficient  quantities  to  justify  a  continuation  of  the  work. 
The  country  rock  has  been  mineralized  to  a  certain  extent  on  either 
side  of  the  main  ore  body. 

Becker  concluded  that  the  country  rock  is  Miocene  or  post-Miocene, 
because  of  its  lithologic  similarity  to  andesite,  which  is  supposed  to 
overlie  the  Miocene  at  the  north  end  of  the  island.  He  would, 
accordingly,  make  the  mineral  veins  of  very  recent  Tertiary  or 
post-Tertiary  age.  The  present  writer  believes  the  post-Miocene 
andesites  at  the  north  end  of  Unga  Island  to  be  distinct  in  age  from 
the  country  rock  in  which  the  gold  ledges  occur.  The  younger 
andesites  cover  a  portion  of  the  south  end  of  the  island  and  overlie 
irregularly  the  gold-bearing  formation.  The  age  of  the  rock  in  which 
the  gold-bearing  ledges  occur  is  not  definitely  known,  but  it  is  be- 
Ueved  by  the  writer  to  be  Mesozoic  or  older. 

SiOca  mine. — ^Tbis  mine  is  located  north  of  the  Apollo  mine  across 
the  Valley.  The  ore  body  is  associated  with  a  sheer  zone  which 
strikes  at  right  angles  to  the  Apollo  ore  body.    The  rock  in  which 

Becker,  Q.  F.,  Reconnaissance  of  the  gold  flelds  o(  southern  Alaska:  Eighteenth  Ann.  Rept.  U.  S.  QeoL 

Survey,  pt,  3, 1898,  pp.  12,  83-85. 
iHartin,  O.  C,  Oold  depodts  ol  the  Shama«ln  Islands:  Bnll.  U.  8.  Oeol.  Survey  No.  260, 1«I5,  pp.  lOO-lOU 
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this  ore  occurs  is  of  the  same  general  type  as  that  at  the  Apollo 
mine;  the  ores  consist  of  free  gold,  galena,  zinc  blende,  and  pyrite, 
and  the  chief  gangue  mineral  is  quartz,  with  subordinate  amounts 
of  calcite.  The  ore,  however,  is  of  low  grade,  and  has  never  yet 
paid  for  the  working.  Some  of  the  material  in  the  dump  was  run 
through  the  mill  during  the  summer  of  1908.  The  Superintendent 
believes  that  the  ore  could  now  be  mined  and  milled  at  a  profit. 
This  mine  is  connected  by  a  tramway  with  the  Apollo  plant,  so  that 
the  ore  may  be  handled  at  the  Apollo  mill. 

ShuTTULffin  mine. — ^The  Shumagin  claims  have  been  staked  out 
along  two  ledges  which  strike  N.  60°  E.  and  outcrop  in  a  low  ridge 
one-half  mile  southwest  of  the  head  of  Baranof  Harbor.  The  south- 
em  ledge  is  about  50  feet  thick,  but  the  ore  has  not  proved  sufRciently 
rieh  to  encourage  mining.  The  other  ledge,  which  varies  in  width 
from  2  to  3  feet,  is  reported  to  carry  values  commonly  ranging 
between  $4  and  $5  to  the  ton,  and  nowhere  running  below  $2.  These 
quartz  ledges  are  in  shear  zones,  and  are  intemipted  by  many 
horses  of  country  rock.  The  präsent  workings  consist  of  two  tunnels, 
with  crosscuts.  The  lower  tunnel,  which  has  been  driven  363  feet, 
passes  through  the  wider  quartz  ledge,  and  within  a  short  distance 
of  the  second  ledge.  A  crosscut  75  feet  long  has  been  made  at  the 
end  of  this  tunnel.  The  upper  tunnel  is  79  feet  long,  and  a  crosscut 
at  the  end  runs  116  feet  to  the  east  and  53  feet  to  the  west  along  the 
ore  body.    The  two  tunnels  are  separated  in  elevation  by  150  feet. 

UNALASKA    ISLAND. 

The  Island  of  Unalaska  is  oflF  the  westem  extremity  of  Alaska 
Peninsula,  near  one  of  the  most  frequented  routes  from  the  Pacific 
Ocean  to  Bering  Sea.  It  is  important  chiefly  on  account  of  its 
splendid  natural  harbor,  on  which  are  located  two  coaling  and  trade 
stations,  Dutch  Harbor  and  Unalaska.  Several  years  ago  an  un- 
successful  attempt  was  made  to  develop  and  mine  some  gold-bearing 
quartz  veins  near  the  village  of  Unalaska.  A  3-stamp  mill  and  a 
couple  of  tramways  to  connect  the  mill  with  the  mines  were  erected, 
but  these  are  now  in  a  state  of  ruin.  Quartz  veins  of  economic  value 
are  reported  by  prospectors  on  several  of  the  Islands  farther  west. 

The  foUowing  notes  are  quoted  from  a  report  on  this  district, 
made  in  1905  by  Collier:* 

The  hard  rocks  of  the  ialands  are  volcanic  and  con£dßt  of  interbedded  tuffs  and  flow 
that  are  cut  by  numerous  dikes.    The  most  common  rocke  are  dark-gray  andesites.' 

South  of  Dutch  Harbor  for  several  miles  the  rocks  are  cut  by  a  System  of  nearly 
vertical  Joint  planes  which  extend  approximately  east  and  west.    Mineralization 

>  Collier,  A.  3.,  Auriferous  quartz  veins  on  Unalaska  Island:  Bull.  U.  S.  Oeol.  Burvey  No.  250,  1006, 
pp.  1(&-103. 
I  £menon,  B.  K.,  Harrimaa  Aluka  Expeditlonp  vol.  6,  OMlogy,  1004,  p.  20. 


128         GEOLOGY  OF  PABTS  OF  ALASKA  PENINSULA. 

has  occurred  along  these  joints,  and  in  some  instances  quartz  veins  have  been  formed. 
Several  such  quartz  veins  are  expoeed  in  the  bluff  west  of  Unalaska,  where  they  have 
been  proepected  by  short  tunnels.    The  best  example,  however,  is  found  at  the  gold 
mine  located  1)  miles  south  of  Unalaska  and  about  a  quarter  of  a  mile  from  the  shore 
of  Captains  Bay,  where  a  number  of  small  veins  of  this  kind  are  contained  in  com> 
pact  gray  andesite.    The  largest  of  these  forms  the  main  ore  body  of  the  mine  and  has 
been  opened  for  about  200  feet.    It  has  a  maximum  width  of  6  or  7  feet,  but  thins  out, 
in  both  directions  from  the  widest  part  and  at  the  ends  of  the  tunnels  is  not  over  X 
or  2  feet  wide.    The  samples  obtained  here  consist  of  kaolin  and  cellular  quartz, 
heavily  stained  with  iron  in  the  form  of  limonite.    Samples  obtained  on  the  dump  and. 
aroimd  the  mill  indicate  that  a  considerable  portion  of  the  ore  originally  containedL 
unweathered  pyrite  and  sulphide  minerals.    A  sample  taken  by  the  writer  from  the 
face  of  the  drift  at  the  principal  ore  body  was  assayed  by  E.  E.  Burlingame  &  Co., 
of  Denver,  who  reported  0.02  ounces  of  gold  to  the  ton  and  a  trace  of  silver.    It  is 
reported  that  before  the  mill  was  built  assays  promised  very  high  values,  which  were 
not  realized  from  the  ore  when  milled. 

OOLD  PROSPECTS  ON  THE  PENINSULA. 

Locations  for  gold  have  been  made  at  the  head  of  Port  Moller 
(PL  VIII,  p.  42)  and  on  the  shores  of  Mallard  Duck  Bay  (PL  VII, 
p.  40).  The  locations  at  the  head  of  Port  Moller  are  in  basaltic 
lava,  where  the  rock  has  been  so  altered  as  to  present  a  brilliant 
yellow  color.  The  exposure  is  strikingly  conspicuous  as  far  away  as 
it  can  be  seen.  Most  of  the  brilliantly  colored  rock  had  been  staked 
out  by  the  close  of  1908,  but  no  development  work  had  been  done. 
The  samples  taken  by  the  writer  proved  to  have  a  little  gold  in  them. 

The  description^  of  the  microscopical  characters  of  this  rock  is 
given  below: 

Basalt. — This  proves  to  be  a  highly  porphyritic  rock  in  which  the  phenocrysts 
form  more  than  half  the  bulk  of  the  section.  There  are  numerous  glassy  labradorite 
phenocrysts  and  sporadic  large  augites  embedded  in  a  mesostaeis  consisting  of  granulär 
augite,  plagioclase  microlites,  and  magnetite.  The  augite  is  altered  and  pseudo- 
morphosed  by  a  pleochroic  reddish-yellow  (iddingsite-like?)  alteration  product.  This 
substance  forms  in  the  feldspar  also  to  some  extent.  In  one  case  it  appears  to  have 
been  derived  from  olivine. 

The  Claims  along  the  shores  of  Mallard  Duck  Bay  are  in  min- 
eralized  crushed  zones  in  an  andesitic  lava.  These  zones  contain 
galenite,  sphalerite,  pyrite,  and  a  large  amount  of  quartz.  The 
wall  rock  carries  a  noticeable  amount  of  pyrite.  The  exposures  seen 
in  1908  were  scarcely  below  the  surface  soil.  The  most  richly  min- 
eralized  zone  seen  is  on  the  southwest  side  of  the  bay  near  the  head. 
This  zone  is  from  4  to  6  feet  wide  and  appears  to  have  a  linear  extent 
of  at  least  100  feet.  A  mantle  of  glacial  drift  made  it  impossible  to 
trace  the  zone  farther  without  doing  some  prospecting  work. 

»  Prepared  by  Adolph  Knopf. 
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Xo  copper  mines  have  been  opened  up  in  southwestern  Alaska,  but 
several  locations  have  been  made  for  copper  at  Prospect  Bay  and  oh 
the  east  shore  of  Baiboa  Bay. 

PBOBFBCT   BAT. 

Prospect  Bay  is  a  few  miles  west  of  Chignik  Bay,  on  the  south  shore 
of  Alaska  Peninsula.  (See  PI.  VII,  p.  40.)  ^The  copper  property  here 
has  attracted  some  attention,  and  various  reports  regarding  it  have 
appeared  in  Alaskan  and  Pacific  coast  papers.  The  ore  body  is 
located  at  the  west  shore 
near  the  head  of  Prospect 
Bay,  and  fortunately  near  an 
excellent  little  harbor  behind 
a  sand  and  gravel  hook.  (Fig. 
18.)  The  Zone  that  has  been 
staked  is  about  50  feet  wide. 
It  is  a  crushed  zone,  and  in 
the  fissures  the  minerals, 
which  include  pyrite,  galena, 
sphalerite,  chalcopyrite,  and 
quartz,  are  in  the  crystalline 
form,  the  crystalline  devel- 
opment  being  in  places  of 
t  he  geode  type.  When  these 
Claims  were  visited  during 
the  early  part  of  the  1908 
season  no  large  body  of  high 
grade  ore  had  been  devel- 
oped,  as  was  currently  re- 
ported.  Hand  specimens 
fairly  rieh  in  copper  min- 
erals may  be  procured  from 
the  fracture  cavities. 


Contour  interval  23  f e«i 


BALBOA   BAY. 


Rec«nt  alluvium 


FiQVBS  18.— Sketch  map  of  a  portlon  of  Prospect  Bay, 
Some    copper    OCCUrs    in    a        showlng  the  form  of  the  harbor  and  the  location  of 

shear  zone  on  the  east  shore      "^^^  prospects. 

of  Baiboa  Bay,  in  the  midst  of  the  andesitic  lava.  There  are  several 
proBpeots  in  this  vicinity,  and  one  short  tunnel  was  driven  some 
years  ago,  but  the  claims  have  now  been  entirely  abandoned. 

1)0054**— «Uli.  467—11 ^9 
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STJOOESTIONS  TO  PBOSPECTOBa 

The  period  of  active  prospecting  on  the  peninsula  will  probably  be 
limited  during  most  years  to  the  months  of  June,  July,  August,  and 
September.  The  heavy  winter  snowfall  remains  nearly  to  sea  level 
until  late  in  Maj'  or  early  in  June,  and  since  fresh  snows  of  the  suc- 
ceeding  winter  begin  to  accumulate  by  the  early  part  of  September, 
by  the  close  of  that  month  Uttle  surface  work  could  profitably  be  done. 
The  period  of  prospecting  on  the  Islands  would  be  somewhat  longer 
than  on  the  mainland. 

The  formations  are  excellently  exposed  along  the  Pacific  coast  and 
through  the  central  part  of  the  peninsula  on  the  flanks  of  the  moun- 
tains  and  on  the  canyon  walls.  The  Pacific  coast  may,  when  proper 
care  and  patience  are  exercised,  be  visited  in  small  boats,  and  from 
the  heads  of  bays  the  central  portion  of  the  peninsula  is  at  many 
places  easily  accessible.  The  Bristol  Bay  side  of  the  peninsula  will 
prove  less  attractive  to  prospectors,  for  the  neighboring  waters  are 
exceedingly  shallow  and  the  area  adjoining  the  coast  is  a  tundra 
covered  lowland.  Boats  may  move  readily  into  the  central  portion 
of  the  peninsula  at  Port  Moller  and  at  Port  Heiden.  Small  boats  may 
be  taken  up  the  rivers  to  the  large  lakes  in  the  northwestem  portion 
of  the  peninsula.  Prospecting  could  probably  be  easily  conducted 
from  the  shores  of  these  lakes. 

The  formation  knowii  to  contain  workable  coal  is  of  Upper  Creta- 
ceous  age,  and  has  been  described  as  the  Chignik  formation.  This 
formation,  which  Ls  found  near  the  head  of  Ilercndeen  Bay,  northwest 
of  Chignik  Bay,  and  at  Douglas  villagc,  near  the  northeastern  extremity 
of  the  peninsula,  is  probably  much  more  extensive  than  is  now  posi- 
tively  known.  It  is  somewhat  safe  to  infer  that  it  extends  north- 
eastward  from  Chignik  Bay  for  many  miles,  and  sls  coal  has  been 
reported  on  the  northwest  slope  of  the  Aloutian  Range  e^t  of  Chignik 
Lake,  it  is  quite  possible  that  the  main  coal-bearing  formation  may 
outcrop  on  that  side  of  the  peniiLsula.  The  structuje  is  anticlinal, 
Änd  consequently  the  Chignik  formation  may  be  expected  near  the 
northwest  base  of  the  ränge.  It  may  also  be  found  in  the  territory 
between  Chignik  Bay  and  Port  Moller,  though  in  this  region  Tertiary 
Sediments  and  Recent  volcanic  rocks  may  mantle  or  obscure  the  for- 
mation. The  Douglas  locality  of  the  Chignik  formation  is  not  known 
to  contain  coal. 

The  formation  which  overlies  the  Chignik  is  of  Eocene  age,  and  is 
known  as  the  Kenai  formation.  It  contains  seams  of  lignite,  which 
have  in  places  been  worked  for  local  markets.  Reference  to  Plate 
\I  (in  pocket)  will  show  that  this  formation  Ls  very  extensive,  and 
it  is  probably  much  more  extensive  than  is  yet  known.  At  no  place 
in  the  peninsula,  however,  has  coal  been  found  in  the  Kenai  forma- 
tion of  such  quality  as  to  encourage  expensive  development  work  or 
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any  large  investment.     The  coal  reported  west  of  Herendeen  Bay  on 
the  northwest  aide  of  the  peninsula  is  probably  of  Kenai  (Eocene)  age. 

The  gold  veins  which  have  been  profitably  worked  in  this  portiön 
of  Alaska  occur  in  andesitic  rocks  believed  to  be  of  early  Tertiary 
age.  No  metalliferous  ores  have  been  foimd  in  or  in  association  with 
the  sedimentary  rocks  or  recent  volcanics  in  the  peninsula.  The 
known  extent  of  these  andesitic  rocks  is  shown  on  Plates  VII  (p.  40) 
and  VIII  (p.  42),  but  they  will  doubtless  be  found  to  be  much  more 
extensive.  They  have  commonly  been  so  altered  by  metamorphic 
processes  that  they  may  be  detected  by  their  brilUant  red  and  yellow 
coiors.  The  gold-bearing  quartz  veins  which  have  been  thus  far 
located  are  not  in  the  most  highly  colored  portions  of  this  group  of 
rocks,  but  the  coiors  may  guide  the  prospector  in  the  unsurveyed 
portions  of  the  field  to  areas  where  time  may  be  more  profitably 
spent.  The  rock  bearing  the  quartz  veins  is  commonly  rieh  in  pyrite, 
and  the  weathering  of  this  mineral  accounts  in  part  for  the  brilUant 
coiors  referred  to. 

The  Single  instance  of  placer  gold  on  the  shore  of  Popof  Island 
oecura  on  the  beach  near  certain  of  the  older  Popof  lavas,  where  the 
waves  have  broken  and  worked  the  gold-bearing  rock  of  the  Island 
to  a  beach  gravel.  Locations  for  gold  have  been  made  at  the  head 
of  Port  Moller,  but  samples  taken  from  that  locality  have  not  shown 
large  values.  Near  the  head  of  Mallard  Duck  Bay,  an  arm  of  Chignik 
Lagoon,  the  andesitic  lavas,  which  might  profitably  be  prospected, 
outcrop,  and  there  are  indications  of  mineraUzation  in  certain  of  the 
shear  zones  near  the  beach.  All  the  gold-bearing  quartz  lodes  that 
have  been  profitably  worked  occur  in  association  with  crushed  zones. 
The  minerals  occurring  in  association  with  gold  are  galenite,  sphaler- 
ite,  pyrite,  and  quartz.  Prospecting  should,  therefore,  be  most 
actively  prosecuted  in  the  areas  indicated  on  the  maps  (Pls.  VII  and 
VIII)  accompanying  this  report  as  containing  "andesites  with  asso- 
ciated  tufFs  and  breccias/'  and  in  the  extension  of  such  areas  in  the 
unsurveyed  portions  of  the  peninsula  and  the  neighboring  islands. 

The  copper  which  has  been  located  on  the  peninsula  occurs  in  asso- 
ciation» with  a  shear  zone  in  andesitic  lava.  Though  detailed  work 
has  not  been  done  around  Prospect  Bay  where  these  copper  locations 
have  been  made,  yet  it  is  believed  that  the  rocks  there  belong  to  the 
same  group  in  which  the  gold-bearing  lodes  have  been  foimd.  It  is 
not  unlikely  that  a  zone  or  belt  of  these  earlier  Tertiary  lavas  and 
volcanic  rocks  border  the  coast  from  Prospect  Bay  westward  to  the 
vicinity  of  Stepovak  Bay,  and  that  belt  might  profitably  be  pros- 
pected for  gold  and  copper. 

Suggestions  bearing  on  the  petroleum  in  the  peninsula  and  the 
prospecting  for  other  oil  fields  have  been  made  on  page  124. 
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KESÜLTS  OF  SPIRIT  LEYEUNG  IN  TEXAS,  1896  TO  1910, 

INCLUSIVE. 


ß.  B.  Marshalx.,  Chief  Geographer. 


INTBODUCTION. 

Scope  of  the  work. — AU  results  of  spirit  leveling  in  Texas  pre- 
viously  published  by  the  United  States  Geological  Survey  and  all  the 
results  of  later  work  are  included  in  this  report,  rearranged  by 
quadrangles.  Elevations  are  based  on  heights  of  bench  marks  along 
precise-level  lines  of  the  Coast  and  Geodetic  Survey  as  adjusted  in 
1907,  and  on  the  precise-level  line  of  the  United  States  Geological 
Survey  from  the  Texas-New  Mexico  boundary  line  to  El  Paso.  The 
elevations  of  certain  bench  marks  in  Brewster,  El  Paso,  and  Presidio 
Counties  are  based  on  railroad  datum,  as  noted  in  the  separate  head- 
ings,  and  are,  therefore,  only  approximate. 

Peraonnel. — ^The  field  work  from  1896  to  1906,'  inclusive,  was  done 
under  E.  M.  Douglas,  geographer,  and  the  later  work  under  E.  C. 
Bamard,  geographer,  under  the  general  direction  öf  E.  B.  Marshall, 
chief  geographer.  The  names  of  the  various  levelmen  are  given  in 
the  introduction  to  each  list  The  office  work  of  computation,  adjust- 
ment,  and  preparation  of  lists  was  done  mainly  by  S.  S.  Gannett, 
geographer,  and  D.  H.  Baldwin,  topographer,  and  since  1907  under 
the  general  direction  of  E.  M.  Douglas,  geographer. 

Classification. — ^The  elevations  are  classified  as  precise  or  primary, 
according  to  the  methods  employed  in  their  determination.  For 
precise-level  lines  instruments  and  rods  of  the  highest  grade  are 
used,  each  line  is  run  both  forward  and  backward,  and  every  precau- 
tion  is  taken  to  guard  against  error.  The  allowable  divergence  be- 
tween  the  forward  and  the  backward  lines  in  feet  is  represented  by  the 
formula  0.017VI^9  in  which  D  is  the  distance  in  miles  between  bench 
raarks.  For  primary  lines  Standard  Y  levels  are  used ;  lines  are  run 
in  circuits  or  are  closed  on  precise  lines,  with  an  allowable  closing 
error  in  feet  represented  by  0.05  VD,  in  which  D  is  the  length  of  the 
circuit  in  miles,  sufficient  carer  being  given  to  the  work  to  maintain 
this  Standard.  For  levels  of  both  classes  careful  office  adjustments  are 
made,  the  small  outstanding  errors  being  distributed  over  the  lines. 
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Benck  markn. — ^The  Standard  bench  marks  are  of  two  fonn&  Tlh- 
first  fonn  is  a  circular  bronze  or  aluminum  table!  {C  and  E^  PL  I).  ^r 
inches  in  diameter  and  one-quarter  inch  thick,  having  a  3-mch  steuu 
which  is  cemented  in  a  drill  hole  in  solid  rock  in  the  wall  of  soiiit- 
public  building,  a  bridge  abutment,  or  other  substantial  masonn 
structure.  The  second  form  (F,  PL  I),  used  where  masonry  or  rock 
is  not  available,  consists  of  a  hollow  wrought-iron  post  3^  inches  in 
outer  diameter  and  4  feet  in  length.  The  bottom  is  spread  out  to  n 
width  of  10  inches  in  order  to  give  a  firm  bearing  on  the  earth.  A 
bronze  or  aluminum-bronze  cap  is  riveted  over  the  top  of  the  p>ost, 
which  is  set  about  3  feet  in  the  ground.  A  third  style  of  bench  mark 
with  abbreviated  lettering  {B  and  Z>,  PL  I),  is  used  for  unimportaiit 
points.  This  consists  of  a  special  copper  nail  1^  inches  in  length 
driven  through  a  copper  washer  seven-eighüis  inch  in  diameter.  The 
taUets,  as  well  as  the  caps  on  the  iron  poets,  are  appropriately  let- 
tered, and  Cooperation  by  States  is  indicated  by  the  addition  of  the 
State  name  (tf,  PL  I). 

The  numbers  stamped  on  the  bench  marks  described  in  the  foUow- 
ing  pages  represent  the  elevations  to  the  nearest  foot  as  detemiine<l 
by  tlie  levelman.  These  numbers  are  stamped  with  f^-i^ch  steel 
dies  on  tlie  tablets  or  post  caps  to  the  left  of  the  word  "  feet/'  The 
of&ce  adjustment  of  the  notes  and  the  reduction  to  mean  sea  level 
datum  may  so  change  some  of  the  figures  that  the  original  markinjr> 
are  1  or  2  feet  in  error.  It  is  assumed  that  engineers  and  others  who 
have  occasion  to  use  the  bench-mark  elevations  will  apply  to  the 
Director  of  the  United  States  Geological  Survey,  at  Washington, 
D.  C,  for  the  adjusted  values  and  will  use  the  markings  as  Identifica- 
tion numbers  only. 

Datum. — ^All  United  States  Geological  Survey  elevations  are  re- 
ferred  to  mean  sea  level,  which  is  the  level  that  the  sea  would  assiime 
if  ther  influence  of  winds  and  tides  were  eliminated.  This  level  is  not 
the  elevatioii  determined  from  the  mean  of  the  highest  and  the  low- 
est  tides,  nor  is  it  the  half  sum  of  the  mean  of  all  the  high  tides  and 
the  mean  of  all  tlie  low  tides,  which  is  called  the  half-tide  level. 
Mean  sea  level  is  the  average  height  of  the  ivater,  all  Stades  of  the 
tide  heilig  cormdered.  It  is  determined  from  observations  made  by 
means  of  tidal  gages  placed  at  stations  where  local  conditions,  such 
as  long,  narrow  bays,  rivers,  and  like  features  will  not  aflfect  the 
height  of  the  water.  To  obtain  even  approximately  correct  results, 
these  observations  must  extend  over  at  least  one  limar  month,  and  if 
accuracy  is  desired  they  must  extend  over  several  years.  At  ocean 
stations  the  half-tide  level  and  mean  sea  level  usually  differ  but  little. 
It  is  assumed  that  there  is  no  difference  between  the  mean  sea  level  as 
determined  from  observations  in  the  Atlantic  Ocean,  the  Gulf  of 
Mexico,  or  the  Pacific  Ocean. 
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The  connection  with  tidal  stations  for  bench  marks  in  certain  areas 
that  lie  at  some  distance  from  the  seacoast  is  still  uncertain,  and  this 
f  act  is  indicated  by  the  addition  of  a  letter  or  word  to  the  right  of 
the  word  "  Datum  "  on  tablets  or  posts.  For  such  areas  corrections 
for  published  results  will  be  made  from  time  to  time  as  the  precise- 
level  lines  of  the  United  States  Geological  Survey  or  other  Govern- 
ment organizations  are  extended. 

Topographie  maps. — ^Maps  of  the  following  quadrangles  wholly 
or  partly  in  Texas  have  been  published  by  the  United  States  Geo- 
logical Survey  up  to  May  1,  1911.  They  may  be  obtained,  except 
as  noted,  for  5  cents  each  or  $3  a  hundred,  on  application  to  the 
Director  of  the  Survey  at  Washington,  D.  C. : 


Abilene. 

Albany. 

Alpine. 

Anson. 

Atlanta  (Tex.-Ark.-LÄ.). 

Austin. 

Ballinger. 

Bastrop. 

Blanco. 

Brackett. 

Brady. 

Breckenridge. 

Browuwood. 

Bumet 

Cerro  Alto. 

Cliisos   Mountains    (double   sheet, 

Cents). 
Chispa. 
Cleburne. 
Coleman. 
Dallas. 

Denlson  (Tex.-Okla.). 
Eagle  Mountain. 
Eastland. 
Eden. 
El  Paso. 
Flatonia. 
Kort  Davis. 
Fort  Hancock. 
Fort  McKavett. 
Fort  Worth. 
Fredericksburg. 
Galnesville  (Tex.-Okla.). 

Gatesville. 

Georgetown. 

Granbury. 

Hamilton. 

Hayrick. 
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KerrvUle. 

Lampaaaa 

Linden. 

Llano. 

Marfa. 

Mason. 

Meridian. 

Montague  (Tex.-Okla.). 

New  Boston. 

Nuoees. 

Palo  Pinto. 

Polvo. 

Rio  Grande. 

Roby. 

Rock  Springs. 

Ruidosa. 

Salt  Basin. 

San  Angelo. 

San  Antonio  (double  sheet^  10  cents). 

San  Garlos. 

San  Saba. 

Shafter. 

Sherwood. 

Sierra  Bianca. 

Stephenville. 

Sweetwater. 

Taylor. 

Temple. 

Terlingua. 

Terlinguu  special. 

Texarkana  (Tex.-Ark.). 

Texas  contour  map  (15  cents). 

Uvalde. 

Valentine. 

Van  Hom. 

Waco. 

Weatherford. 
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PAECISE  LEVELIKG. 
CoTirchesne  aad  El  Paso  Qnadrangles. 

KL  FASO  COUHTT. 

The  following  are  the  unadjusted  results  for  the  Texas  portion  of 
a  precise  level  line  run  in  1905  by  M.  S.  Bright  along  the  Atchison* 
Topeka  &  Santa  Fe  Ry.,  from  Albuquerque,  N.  M.,  to  El  Paso,  Te:x- 
The  elevations  accord  with  an  elevation  at  Bincon  determined  by 
precise  leveling  from  Yuma. 

COTTBOHESNE  QUADRAHOLE. 
La  Tuba  ■onth  ulong  Atohiion, .  Topeka  h  Santa  Fe  X7<  to  El  Paso. 

Vlnton,  21  feet  east  of  maln  llne  under  Vlnton  signboard;  iron  post      v^bL 
stamped   "  3774  " 3, 785.  773 

Canutillo,  80  feet  east  of  main  track,  at  soutbwest  comer  of  J.  J. 
Cuinflid's  house;  Iron  post  stamped  "350-B-1905" 3,763.541 

Montoya,  in  front  of  signboard,  top  of  rail 3,753.41 

Montoya,  1.5  mile  south  of,  40  feet  west  of  road  crossing,  5  feet  east 

of  fence  coraer;  Iron  i)ost  stamped  "354-B-1905" 3,749.837 

Whites  spur,  top  of  rail 3,  746.006 

Whites  spur,  2.8  miles  south  of,  0.25  mile  north  of  mllepost  1150,  50 
feet  east  of  traclc,  16  feet  east  of  public  road;  iron  ix>8t  stamped 

"  357-B-1905  " 3,  738.  892 

Whites  spur,  5.25  niiles  south  of,  240  feet  north  of  public  road  cross- 
ing, 100  feet  east  of  river,  45  feet  east  of  track,  12  feet  east  of 

wÄgon  road;  iron  post  stamped  "359-B-1905" 3,732.126 

International  boundary  line  monument  1;  top  of  masonry  at  north- 
east  comer  (Boundary  Ck)mmission  elevation,  3,713.6) 3,725.166 

EL  PASC  aXTASRAVOLE. 

TTnion  Station  via  Olty  Hall  to  El  Paeo  County  courtlioaie  and  retom  to  Union 

Station. 

El  Paso,  Atchison,  Topeka  &  Santa  Fe  Ry.  Station,  in  'ront  of ;  top 
of   rail 3, 708.  45 

El  Paso,  City  hall,  in  west  end  of  lower  stone  step  at  north  entrance; 
aluminum  tablet  stamped  "3698"  (C.  &  G.  S.  unadjusted  elevation, 
1911,  3711.731  feet) 3,709.607 

El  Paso,  City  hall,  in  east  end  of  steps  at  south  entrance,  in  cement; 
aluminum  tablet  stami)ed  *' 365-B-1905 "  (C.  &  G.  S.  unadjusted 
elevation,  1911,  3710.C99  feet) 3,708.581 

El  Paso  County  courthouse,  in  west  end  of  lower  step  at  south  en- 
trance; aluminum  tablet  stamped  "366-B-1905"  (C.  &  G.  S.  un- 
adjusted elevations,  1911,  3711.359  feet) 3,708.706 

El  Paso  County  courthouse,  on  top  of  pyramld  stone  at  west  side 
of  north  entrance;  cross  (clty  beuch  mark) 3,710.086 

El  Paso,  in  front  of  Southern  Pacific  R.  R.  Station;  top  of  rail 3.724.03 

El  Paso,  in  front  of  Union  Station ;  top  of  rail 3, 724. 07 
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FBUf ABY  LEVELING. 
Atlanta,  Jefferson,  Linden,  New  Boston,  and  Texarkana  Qnadrangles. 

BOWIB,  CASS,  AND  HABION  COUNTIES. 

The  elevations  in  these  lists  are  based  on  elevations  of  the  Coast 
and  Geodetic  Survey  precise  level  line  along  Missouri,  Kansas  & 
Texas  Railway  at  JeiFerson  and  Pittsburg. 

The  leveling  was  done  by  Chester  Irvine  in  1905. 

JEFFEB80N  QTTADBANOLE. 
Joffenon  via  Tezu  h  Paclflo  By.  northeait  to  BiTini. 

JefTerson,  opposite  Missouri,  Kansas  &  Texas  Ry.  Station,  16  feet 

north  of  track,  7  feet  north  of  telegraph  pole,  in  top  of  limestone        Pect. 

post  6  by  6  inches  on  top;  bottoni  of  Square  hole 189. 488 

Jefferson,  2.7  miles  north  of,  300  feet  east  of  Rowe's  house,  20  feet 

west  of  track,  in  southwest  comer  of  right  of  way  fence  at  road 

crosslng;  iron  post  stnmped  "190  ADJ  1903" 189.920 

Jefferson,  6.5  miles  north  of,  west  of  track,  at  comer  of  right  of  way 

fenoe  at  road  crosslng;  iron  post  stamped  "295  ADJ  1903" 295.307 

Ix)di,  in  front  of  Station;  top  of  rall 247.7 

Lodi,  100  feet  south  of  Station,  40  feet  east  of  track,  at  comer  of 

right  of  way  fence;  iron  post  stamped  "  253  ADJ  1903 " 253. 298 

Lodi,  3  miles  north  of,  40  feet  west  of  spur  to  luniber  shed,  500  feet 

northwest  of  milei)08t  39;  iron  post  stamped  "  231  ADJ  1903  " 231. 317 

Kildare,  in  front  of  Station ;  top  of  rail 285. 32 

Kildare,  1  mile  north  of,  600  feet  north  of  milei)ost  36,  40  feet  west 

of  track,  at  road  crosslng;  iron  post  stamped  "252  ADJ  1903 "___      252.158 
Wayne  water  tank,  0.5  mlle  north  of.  350  feet  north  of  Lynch's  house, 

40  feet  each  of  track  at  road  crosslng;  iron  post  stamped  "268 

ADJ  1903  "-1 - 268. 148 

Linden   Mutlieatt  along  road   to  Kildare. 

Linden.  3.5  miles  southeast  of,  10  feet  north  of  road,  at  forks,  south 

end  of  lane  at  fence  corner ;  iron  post  stami)ed  "  358  ADJ  1903  "..      358. 768 

Kildare,  2.5  miles  northwest  of,  700  feet  north  of  crossroads,  on  small 
summlt  10  feet  east  of  road ;  iron  post  stamped  "  342  ADJ  1903  " 342, 746 

ATLAKTA  QUADBANGLE. 
BlTlni  north  alonr  Texai  k  Facilic  By.  to  Alamo  Killt. 

Bivins,  30  feet  north  of  track,  200  feet  northeast  of  Station ;  iron  post 
stamped  "  313  ADJ  1903  Prim.  Trav.  Sta.  No.  25  " 313.  330 

Bivins,  in  front  of  Station ;  top.of  rail . 314. 0 

Atlanta,  3  miles  south  of,  50  feet  east  of  track,  20  feet  east  of  flrst 
telegraph  pqle  north  of  milepost  27 ;  iron  post  stamped  "  279  ADJ 
1903  " 279.  448 

Atlanta,  0.2  mlle  south  of  Station,  120  feet  south  of  milepost  24,  40 
feet  east  of  road  crossing,  in  comer  of  right  of  way  fence;  iron 
post  stamped  "  256  ADJ  1903  " 256. 301 
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Queen  City,  100  feet  north  of  water  tnnk,  40  feet  east  of  track  at  road 
cro88inK.  In  corner  bf  ri^bt  of  way  fence;  Iron  post  stami)ed  "  Prim.         Feet. 
Trav.  Sta.  No.  65  334  ADJ  1903  " 334.  Hl 

Queen  City.  In  front  of  Station ;  top  of  rall 346. 1 

Lanark,  150  feet  north  of  Station  signbonrd,  40  feet  east  of  track,  at 
road  Crossing;  Iron  post  stamped  *'3o8  ADJ  1903" 338. 17:^ 

Springdale,  30  feet  west  of  Station  signboard,  10  feet  north  of  track ; 

iron  post  stamiKHl  "244  ADJ  IJKö" 244.4s«< 

Alamo,  900  feet  north  of  Station  signboard,  50  feet  west  of  track  at 
road  Crossing,  in  corner  of  right  of  way  fence;  iron  posit  stamped 
"  Prlm.  Trav.  Sta.  No.  107  243  ADJ  1903  " 243.  O^i! 


AtUata  east  along  Tezai,  Arkaauu  h  Lonittana  Ry.  to  Bloombnrg,  thi 
Miith  alonff  Kaniai  City  Southern  Ry.  to  State  line  near  Ravana,  Ark. 

■ 

Atlanta,  0.2  mile  south  of,  120  feet  south  of  milepost  24,  40  feet  east 
of  road  crossing,  in  corner  of  right  of  way  fence ;  iron  post  stamped 
"  256  ADJ  1903  " 256.  301 

Atlanta,  in  front  of  Station ;  top  of  rail 290.  6 

Atlanta,  3.9  miles  northeast  of,  north  of  track  at  road  crossing; 

iron  post  stanu)ed  *'  349  ADJ  1903  " 349.  243 

Bloomburg,  350  feet  west  of  Station.  20  feet  south  of  track,  at  road 

crossing;  iron  i)ost  stamped  "SlO  ADJ  1903" 300.921 

Bloomburg,  in  front  of  Station ;  top  of  rail 307. 

Bloomburg,  2.5  miles  south  of,  40  feet  east  of  track,  on  State  line; 

iron  post  stami)ed  "  261  ADJ  1903  " 261. 554 

Atlanta  northweet  along  roa4  S.4  milee. 

Atlanta,  3.4  miles  northwest  of.  400  feet  west  of  cabin,  15  feet  north  of 

road,  at  edge  of  large  basin ;  iron  post  stamped  "  330  ADJ  1903  '*..      329. 7d9 

TEXARKAKA  aVADRANQLE. 
Alamo  Milli  north  along  Texai  fr  Paeiflo  Ry.  to  Tezarkana. 

Sulphur,  1.900  feet  south  of  Station,  40  feet  west  of  track  at  road 
crossing,  in  corner  of  right  of  way  fence ;  iron  post  stamped  "  232 
ADJ   1903  " 232.  474 

Sulphur,  opposite  Station;  top  of  rail 237.9 

Sulphur,  2.5  miles  north  of,  40  feet  west  of  track,  30  feet  south  of 
milepost  5,  south  of  gute  at  road  crossing;  iron  post  stamped 
"288   ADJ   19a3" 28a  262 

Texarkana,  2.9  miles  south  of,  600  feet  north  of  mlleiwst  3,  south  of 
road,  50  feet  east  of  track ;  iron  post  stamped  "  274  ADJ  1903  "—      274.  0(>G 

Texarkana,  in  front  of  Kansas  City  Southern  Ry.  Station;   top  of 

rail 290.03 

Texarkana  post  Office,  in  stone  railing  south  front  west  of  Steps,  5 

feet  above  sldewalk ;  bronze  tablet  stamped  "  332  ADJ  1903  " 331.  896 

Texarkana,  Miller  County  (Ark.)  courthouse,  at  northeast  corner  of 
yard,  l^nited  States  Oeological  Survey  nieridian  mark ;  bronze  tab- 
let stamped  "  337  ADJ  1903  1905  TEXABKANA" 337.  447 
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TexarkAna  loulliWMt  ftlosf  tneki  of  St.  Lpuit  Ik  Southwestern  By.   Co.  of 

Texai  to  Badwater. 

Eylau,  1.5  mlles  southeast  of  Station,  In  fence  comer  north west  of        Feet. 

road  crossing;  iron  past  stamped  "341  ADJ  1903" 341.464 

Rowans  spur,  100  feet  east  of  Station  signboard,  south  of  track ;  iron 

post  stamped  "287  ADJ  1903" 286.702 

Redwater,  2.9  miles  east,  Beesley  road  crossing,  30  feet  east  of  track, 

In  fence  comer;  iron  post  stamped  "  260  ADJ  1903  " 2G0. 470 

Texarkasa  w«at  aloiiff  Texas  ft  Facillc  By.  to  Laary. 

Argo,  1,000  feet  west  of  Signboard,  200  feet  east  of  west  end  of  slding, 

south  of  track;  iron  post  stamped  "294  ADJ  1903" 293.857 

Park,  in  front  of  Station ;  top  of  rail 352. 3 

Park,  200  feet  east  of  Station,  north  of  track;  iron  post  stami)ed 

"349  ADJ   1903" 349.419 

Park,  2  miles  west  of,  340  feet  east  of  milepost  7,  40  feet  north  of 

track ;  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  23  346  ADJ  1903  "_      346. 507 
lieary,  150  feet  northeast  of  Signboard  post,  north  of  track ;  iron  post 

stamped  "879  ADJ  1908" 379.084 

Texarkana  nortk  akmg  Kaaiai  Olty  Bauthorn  By.  to  Whatley. 

Ghio  Park,  25  feet  southwest  of  main  entrance  of  park,  at  street  car 

croBSing;  iron  post  stamped  "348  ADJ  1903" _• 348.071 

Whatley,  in  front  of  Station;  top  of  rail 306.  3 

Whatley,  north  end  of  slding,  40  feet  east  of  track,  near  fourth  tele- 
graph  pole  north  of  milepost  482;  Iron  post  stamped  "300  ADJ 
1903  " 300. 146 

KEW  BOSTON  QUADBANOLE. 

Badwater  eontkwett  alonff  traek  of  St.  Louis  Bouthwestern  By.  Oo.  of  Texas  to 

Point  near  Bassett. 

Redwater,  in  fence  corner  200  feet  east  of  Station,  40  feet  north  of 

road  crossing;  iron  post  stamiied  "294  ADJ  1903" 294.041 

Redwater,  in  front  of  Station;  top  of  rail 291.5 

Clem  Sawmlll  spur,  at  corner  fence  40  feet  southeast  of  road  cross- 
ing; iron  post  stamped  "  250  ADJ  1903  " 249.  881 

Maud,  in  front  of  Station;  top  of  rail 289. 10 

Maud,  150  feet  northwest  of  Station,  north  of  track  near  large  oak 

tree;  iron  post  stamped  "289  ADJ  1903" 288.610 

Corley,  in  front  of  Station;  top  of  rail 300.4 

Corley,  0.5  mile  west  of,  in  fence  corner  100  feet  northeast  of  road 

crossing;  iron  post  stamped  "  290  ADJ  1903  " 289.  721 

Fowk  slding,  0.5  mile  east  of,  west  of  track  at  road  crossing  at  Ash- 
bum's  house;  iron  post  stamped  "  270  ADJ  1903  " 270.  210 

Leary  west  aloag  Texas  Ik  Paoiflo  By.  to  New  Boston,  thence  southwest  alonf 

road  to  Slmms. 

Hooks,  in  front  of  Station;  top  of  rail 374.6 

Hooks,  75  feet  west  of  Station,  north  of  track  and  east  of  road  cross- 
ing; iron  post  stamped  "Prim.  Trav.  Sta.  No.  52  376  ADJ  1903  "—  376.  514 
Whäl^y,  in  front  of  Station ;  top  of  rail 360. 8 
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Whaley,  10  feet  northeast  of  slgnboard,  30  feet  west  of  gate;  iron         Feet. 
post  stamped  "  363  ADJ  1903  " 362.  SüCj 

New  Boston,  2  miles  east  of,  100  feet  east  of  mllepost  20,  south  of 
track  at  road  crosaing ;  iron  post  stamped  "  357  ADJ  1903  " 357.  601 

New  Boston,  In  front  of  Station ;  top  of  rall 353.  7 

New  Boston,  0.5  miie  west  of  Station,  north  of  track  and  east  of 
road  Crossing,  In  fence  comer;  iron  post  stamped  **367  ADJ 
1903  " 366.  774 

New  Boston,  3  miles  south  west  of ,  north  of  Mitchell  house,  at  Junction 
of  New  Boston  and  DeKalb  roads;  iron  post  stamped  **341  ADJ 
1903  " 340.  914 

New  Boston,  6.5  miles  south  west  of,  south  of  road  on  north  bank  of 
Anderson  Creek,  30  feet  west  of  Thompson's  mailbox;  iron  post 
stamped  "286  ADJ  1903  "_ 286.  2S4 

LZNDEH  aVAD&AVGLE. 

Point  S.4  milet  northweit  of  AtUnta  west  mlong  road  via  DourUMvlUe  to 

GuMeta. 

Atlanta,  7.5  miles  northwest  of,  15  feet  south  of  road  at  summit,  100 
feet  north  of  cabln ;  iron  post  stamped  "  420  ADJ  1903  " 419. 882 

DoughRsville,  3  miles  east  of,  12  feet  south  of  road,  200  feet  South- 
west üf  large  white  house;  iron  post  stamped  "  406  ADJ  1903  " 408.  OSl 

DoiiglasFville,  100  feet  northeast  of  Baptist  Church,  south  of  road  at 
fence  comer ;  iron  post  stamjjed  "  385  ADJ  1903  " 385. 053 

Douglassville,  3.5  miles  west  of,  30  feet  south  of  road  forks,  at  comer 
of  fence  at  cabin ;  iron  post  stamped  "  303  ADJ  1903  " 303. 493 

OiuMta  lonthoait  alon;  road  to  Linden. 

Cusseta,  at  forks  of  road  100  feet  southwest  of  Fulcher  störe;  iron 
post  stamped  "485  ADJ  1903" 485.490 

Cusseta,  2.8  miles  south  of,  20  feet  west  of  road,  20  feet  west  of 
house ;  iron  iwst  stamped  "  385  ADJ  1903  " 385. 039 

Cusseta,  4  miles  south  of,  3  feet  northeast  of  crossroads;  iron  post 
stami^ed  "  Prim.  Trav.  Sta.  No.  341  400  ADJ  1903  " 400.311 

Cusseta,  6  miles  southeast  of,  signboard  "  Linden  61  miles  "  at  cross- 
roads; iron  post  stamped  "402  ADJ  1903" 1 402.691 

Linden,  3  miles  northwest  of,  10  feet  west  of  road,  80  feet  south  of 
road  forks,  500  feet  north  of  old  gin ;  iron  post  stamped  "  467  ADJ 
1903  " 467. 561 

Linden,  at  northeast  corner  of  Cass  County  courthouse  yard;  Iron 
post  stamped  "  379  ADJ  1903  Prim.  Trav.  Sta." 379. 246 

Linden,  0.5  mile  southeast  of,  20  feet  southwest  of  road  forks,  at  end 
of  laue;  iron  post  stamped  "367  ADJ  1903" 367.220 

Boaoh  foutliweit  along  road  to  Linden« 

Linden,  5  miles  northeast  of,  200  feet  south  of  road,  at  north  front  of 
New  Colony  Church;  iron  post  stamped  "306" 306.079 

Linden,  3  miles  northeast  of,  10  feet  north  of  road  at  summit,  300 
feet  east  of  cabin ;  iron  post  stamped  "  371  ADJ  1903  " 37L 154 

Atlanta  lonthweit  along  road  to  Boaoh. 

Boach,  40  feet  southeast  of  road  forks ;  iron  post  stamped  "  308  ADJ 

1903  " . 308. 176 
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liinden  weit  alon^  road  to  point  near  Mllne,  thenoe  north  to  polnt  6  mllei 

■outheaat  of  Cnsaeta  on  OuBaeta-Linden  road. 

Linden,  4.8  miles  west  of,  10  feet  south  of  road  and  east  of  basin;        Feet. 

Iron  post  stamped  "320  ADJ  1903" 320.111 

Jaybart,  1.2  miles  east  of,  300  feet  south  of  Grifflths   farmhouse,  at 

forks  of  road ;  iron  post  stamped  "  310  ADJ  1903  " 310. 070 

Jaybart,  2  miles  north  of,  40  feet  southeast  of  road  forks;  iron  post 

stamped  "300  ADJ  1903" 1 '    300.377 

Almira,  150  feet  west  of  post  offlce,  southwest  of  forks  of  road ;  Iron 

post  stamped  "  357  ADJ  1903  " 358. 052 

Bassett,  Bogata,  Boxelder,  BaingerlLeld,  Hnghes  Springs,  Mount  Fleasant,  and 

Shawneetown  Qnadrangles. 

BOWIE,  CA8S,  RED  BITEB,  AND  TITÜ8  COUHTIES. 

The  elevations  in  the  following  list  are  based  on  the  C!oast  and 
Geodetic  Survey  precise  level  line  along  the  Missouri,  Kansas  & 
Texas  Ry. 

The  leveling  was  done  by  W.  A.  Gelbach,  m  1908,  with  the  exception 
of  a  line  along  the  St.  Louis  Southwestem  Railway  Co,  of  Texas 
tracks,  run  by  Chester  Irvine  in  1905. 

BASBETT  aiTADBAHOLE. 

Bunins  Mnthweit  alonf  traok  of  St.  Louis  Southweitern  By«   of  Texas  to 

Bridge  108. 

Peet. 

Simms,  in  front  of  Station ;  top  of  rall 276. 3 

Sims,  1,000  feet  west  of  signbonrd,  60  feet  south  of  west  end  of  siding ; 

Iron  post  stamped  "  275  ADJ  1903  " 274. 940 

Bassett,  60  feet  east  of  Station,  20  feet  south  of  track,  20  feet  west  of 

pump  house;  iron  post  stamped  "249  ADJ  1903" 249.306 

Finley,  0.5  mile  east  of,  sixth  telegraph  pole  east  of  milepost  454,  in 

comer  of  right  of  way  fence,  40  feet  southeast  of  road  crossing; 

iron  post  stamped  "  261  ADJ  1903  " 261. 419 

Finley,  in  front  of  Station  signboard ;  top  of  cail 259. 4 

Naples,  4.5  miles  east  of,  40  feet  south  of  track,  150  feet  west  of 

Bridge  103;  iron  post  stamped  "  259  ADJ  1903  " 259. 519 

Simms  north  along  highway  to  Malta. 

Simms,  100  feet  southeast  of  Simms*s  house.  north  of  road  near  tele- 
graph pole ;  iron  post  stamped  "  352  ADJ  1903  " 352.  559 

Simms,  0.5  mile  west  of,  signboard  "  Bassett  4  M,*'  T  road  east,  head 
of  spike  in  root  on  north  slde  of  tree__- 338.50 

Simms,  2.2  miles  northwest  of,  on  Malta  road.  northeast  comer  of 
crossroads;  head  of  spike  in  root  of  tree 360.  84 

Simms,  2.8  miles  north  of,  on  Malta  road,  in  front  of  T  road  north, 
400  feet  west  of  John  Harris's  house ;  iron  post  stamped  "  Prim. 
Trav.  Sta.  No.  94,  352  1908  " 352.  349 

Anderson  Creek  brldge,  0.3  mile  north  of,  northeast  comer  of  T  road 
east ;  head  of  spike  in  root  on  south  aide  of  tree 284. 83 
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Anderson  Creek  bridge,  1.3  mlles  north  of.  100  feet  north  ot  bridge 
over   small   streaui,  east  of  rond  at   road  fork   west;    Iron   post         Pect 
8tami)ed  "30G  1908" 306.289 

I)e  Kalb.  9  miles  southeast  of  T  road  oast ;  splke  In  root  of  tree  wlth 
Signboard 350. 74 

Malta,  2  miles  south  of,  west  of  Simms  road  at  junction  of  New  Boeton- 
De  Kalb  road,  50  feet  west  of  small  creek,  in  top  of  small  knoll; 
iron  iKV^t  stamiied  "371  1908" 371.279 

Malta,  1.3  miles  south  of,  Jit  crossroads ;  head  of  spike  in  root  of  tree.       3G5. 77 

Malta,  50  feet  north  of  Texas  &  Pacific  Ry.  Irack,  at  crossing  in  front 
of  Norman*s  störe,  eomer  of  right  of  wa^'  feuce;  iron  ix)st  stamped 
"  Prim.  Trav.  Sta.  No.  lO:^,  409  1908  " 409. 113 

De  Kalb  southweft  along  highway  to  Lydia. 

De  Kalb,  0.8  milo  sonlh  of.  ;it  road  fork  west ;  liojid  of  si)ike  in  root  of 
tree 370.63 

De  Kalb,  2.1  miles  south  of,  east  (»f  road  at  fork  of  roads  to  Dalby 
Springs  and  Lydia,  in  top  of  hill  south  of  Anderson  Creek;  iron 
post  8tami)€<l  "375  1908" 374.947 

De  Kalb,  4  miles  southwest  of,  on  Lydia  road,  700  feet  eost  of  N. 
I^awrence's  house,  55  feet  west  of  nuiil  box  70,  south  of  road  on  top 
of  mound;  iron  post  stami>ed  "416  1908" 411^.917 

Lydia,  3.5  miles  northtnist  of,  on  De  Kalb  road,  60  feet  east  of  sign- 
board«  "De  Kiilb  7  miles,"  2rH)  feet  west  of  small  creek,  south  of 
road,  in  top  of  knoll ;  iron  iwst  stjimped  "392  1908" 392.080 

Lydia  southeast  along  highway  to  Bassett,  thence  west  to  Finley. 

Lydia,  3  miles  southeast  of.  on  Dalby  Sprinjrs  roa<i,  0.4  mile  north  of 
sijruboard  "Dalby  Sprinj^s  4  miles,"  northcast  corner  of  crossroads, 
Signboard  "  De  Ivalb  8  miles  "  :  iron  post  stami>ed  "  360  190S  " 300. 159 

Dalby  Sprinjrs.  O.I)  mile  north  of,  (M)  f<H't  south  of  T  road  west  leading 
to  Lydia,  east  of  road ;  iron  iM)st  stamiKid  "  341  1908  " 341.  414 

Dalby  Sprinjrs.  KK)  feet  south  of  bridjrc» ;  head  of  spike  in  root  on  north 

side  of  large  white  oak  tree 308. 15 

Dalby  Springs,  0.5  mile  east  of ;  head  of  spike  iu  roor  of  tree  at  north- 
east  Corner  of  T  road  uorth 326.43 

Dalby  Sprinj^s,  3  miJes  east  of,  on  Hassett  road.  1  mile  north  of 
IMnkham.  5(K3  feet  northeast  of  Cliristoj^her  Hlack's  house.  at  cross- 
roads, uear  mail-box  [»ost ;  iron  post  stamped  "332  1908" 332.160 

Pinkham.  1  mile  south  of.  east  of  n^id  opposite  empty  house,  40  feet 

south  of  fork  iu  road  :  iron  iK^st  stauipcd  "  276  1JK)S  " 275.  641 

Bassett,  1.8  miles  nr»rth  of,  on  Dalby  Spriups  road,  east  of  road  oppo- 
site corner  of  field,  7^0  feet  north  of  empty  house;  iron  i)Ost 
stamiHNl  "278  190S" 278.227 

Bassett,  iron  railway  water  tank,  northwest  side  of,  4  fcH't  west  of 
bottom  of  iron  ladder  on  tank.  2  inclies  below  bottom  of  tank,  notch 
cut  in  slope  of  eoncrete  fouudatiou 251.77 

Finley.  0..*»  uiile  east  of.  at  railway  crossing,  southwest  corner  of.  in 
corner  of  rijrht-of-way  fence,  (>  feet  west  of  byroad.  11  feet  north 
of  south  liue  of  rij^ht  of  way,  iirojectiug  about  1  iuch  above  pround; 
iron  post  stamped  "201  ADJ  1903" 261.419 
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DAIHOERFZELD  QVADRAITGLE. 

Bridffo  108  loutliweit  alonsr  traok  of  Bt.  Louis  SouthweBtem  R7.  Co.  of  Texas 

to  Omaha. 

Naples,  1.1  miles  eaat  of,  120  feet  enst  of  bridge  120,  40  feet  BouthweBt 

of  road  crossing  at  west  end  of  cut ;  irou  post  stamped  **  320  ADJ         Feet. 
1903  "   ^ 319.  874 

Naples,  in  front  of  Station ;  top  of  rall 403.  5 

Xnples,  1,500  feet  west  of  Station,  40  feet  north  of  track,  at  comer  of 
right  of  way  fence  at  road  crossing ;  Iron  post  stiinii>ed  "  402  ADJ 
1903  "  402. 410 

Omaha,  00  feet  west  of  Station,  40  feet  north  of  traek;  iron  jiost 

stamped  "406  ADJ  1903  " 409. 168 

Naples  southeast  along  highway  to  Cusseta. 

Naples.  4  miles  east  of,  on  Marietta  road,  500  feet  north  of  Dr.  J. 

Davls*s  house,  south  of  road,  40  feet  west  of  "Naples  4  miles" 

post ;  iron  post  stami)ed  "  388  1908  " 387. 581 

Dalton,  road  fork  by  ootton  gin  and  sawmill ;  head  of  spike  in  base  of 

white  oak  tree 300. 10 

Dalton,  0.3  mile  east  of,  fork  of  Bryan's  mill  and  Marietta  roads; 

head  of  spike  in  root  of  tree , 341. 41 

Marietta,  3  miles  northwest  of,  on  Naples  road,  300  feet  east  of  Ilamp- 

ton*s  house,  southeast  comer  of  crossroads ;  iron  post  stamped  "  361 

1908  "  361. 171 

Marietta,  west  edge  of,  north  of  road,  200  foet  west  of  blacksmith 

Shop;  iron  post  stamped  "356  1908" 356.099 

Gusseta,  3.5  miles  west  of,  crossroads  top  of  hill  in  front  of  white 

house,  spike  in  root  of  tree 387. 97 

Point  near  Gusseta  southwest  and  soutb  along  highway  to  JaytMurt. 

Fiat  Creek  Church,  180  foet  southeast  of.  in  fork  of  road ;  iron  post 
stamped "'  365  1908  " 365. 325 

Levi  Milner's  house  (formerly  Jaybart  post  offlce),  0.5  mile  south  of, 
at  road  fork;  head  of  spike  In  top  of  stump 350.98 

Sardis,  4.4  miles  northeast  of.  1  mile  south  of  Levi  Milner's  house 
(formerly  Jaybart  post  offlce),  at  fork  of  road,  0.5  mile  northeast 
of  sawmill ;  iron  post  stami>ed  "  343  1908  " 343. 304 

Jaybart  southwest  along  highway  to  Sardis. 

Sardis  Church.  180  feet  northwest  of,  In  fork  of  road;  iron  post 
stamped  "  Prlm.  Trav.  Sta.  No.  4,  309  1908  " 309.  564 

Daingerileld  north  along  highway  to  Omaha. 

Dalngerfield,  in  west  side  of  county  courthouse,  in  center  of  fourth 
brick  from  northwest  coruer  of  building,  about  4  feet  from  ground 
and  midway  between  window  and  northwest  corner;  copi)er  holt 
(Coast  and  Geodetlc  Survey  beuch  mark  A^) 402. 852 

Rocky  Brauch,  2  miles  south  of.  4  miles  north  of  Dalngerfield,  top 
of  hin  south  of  cot  ton  gin,  at  fork  ot  road  to  west ;  head  of  spike  in 
root  of  tree 409.54 

Rocky  Brauch,  1.7  miles  south  of,  4.5  miles  north  of  Dalngerfield.  east 
of  road  oppoßlte  J.  R.  01d*s  house ;  iron  post  stamped  "  430  1908  "__      429. 699 
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Omaha,  4  mlles  soiith  of.  0.3  mile  north  of  slgnbonrd  **  Omaha  4 

miles/'  east  of  road,  in  forks  of  road;  Iron  post  stamiied  "Prim.  Feet 

Trav.  Sta.  No.  3.  1908,  385" 385.514 

Omaha,  2.5  miles  south  of,  in  fork  of  road  in  front  of  small  school- 

house;  head  of  spike  in  root  of  tree 383.91 

Omaha,  0.5  mile  south  of,  T  road  north ;  head  of  spike  in  root  of  tree.  386. 26 

HUGHES  SPBINOS  QÜADRANOLE. 

Baxdia  Mutliwett  to  Hughei  Springt. 

Feet 

Sardis,  1.9  miles  west  of,  on  Iluglies  Springs  road,  northeast  corner 

of  T  road  north:  iron  i)ost  8tami>ed  ":«0  1908" 330.081 

Hughes  Springs,  3.8  miles  east  of,  on  Sardls  road,  south  of  road 
at  T  road  north  to  Linden,  foot  of  mall  box  98,  head  of  spike  in 
root  of  tree 357.57 

Wilson  slding,  1.5  miles  south  of  Hughes  Springs,  on  Missouri,  Kan- 
sas &  Texas.  Ry.;  top  of  rail  in  front  of  signboard 326.0 

Hughes  Springs,  in  west  face  of  brick  buildlng  owned  by  T.  B. 
Keaster,  In  new  part  of  buildlng,  in  double  colunm  where  old  and 
new  bulldlngs  Joln,  11  pacoa  from  northwest  comer  of  buildlng, 
in  twenty-flrst  tler  of  brick  above  concrete  sldewalk;  copper  bolt 
(Goast  and  Geodetic  Survey  bench  mark  B-3) 378.26! 

SHAWNEETOWK  QÜADRANOLE. 
Malta  weit  along  Texas  &  Pacific  Ry.  to  De  Kalb. 

De  Kalb,  2.S  miles  enst  of,  at  railway  crossing,  r»0  feet  north  of 
track,  in  corner  of  right  of  wny  fem-e;  iron  ]K)st  staniped  '*  Prini. 

Trav.  Sta.  Xo.  11.3.  40«" , 406.06! 

De  Kalb,  in  front  of  Station;  top  of  i-ail 408.5 

De  Kalb,  1,9.S0  feet  west  of  Station,  north  of  track,  in  corner  of  riglit 
of  way  fence;  iron  iK>.st  stamiKHl  *' Priui.  Trav.  Sta.  No.  12S,  408, 
11K)S" 407.97 

BOXELDER  QÜADRANOLE. 

Near  Lydia. 

Lydia,  0.3  mile  east  of  by  0.3  mile  northeast   of,  sjiike  in  root  of 

tree  at  fork  of  road 401.61 

Lydia,  0.3  mile  east  of,  at  junction  of  roads  froin  Rock  Cros.sing, 
Dalby  Springs,  and  De  Kalb,  center  of  open  Space  at  road  fork; 
iron  iK)st  stamped  "389  1008,  Prim.  Trav.  Sta.  No.  8" 388.74 

Point  6  miles  north  of  Omaha  north  along  highway  to  Lydia. 

John  Ilagard's  lionse,  T  road  west.  head  of  spike  in  root  of  tree  at 
northwest  corner  of  T  road 297.93 

Kock  Crossing,  5  miles  south  of,   7(H)  feet    north  of  .I()hn   Ilagard's 

bouscs  0.8  mile  south  of  White  Oak  Uiver  bottom,  T  road  east; 

iron  iKist  stamped  "295"   (west  of  road) 295.3« 

White  Oak  River  bottom.  south  edge  of,  west  -of  road,  head  of  spike 

in   root   of  large  elm   tree 2,51.97 

Rock  Crossing,  on  Sulphur  River,  0.3  mile  south  of,  at  junction  of  road 

from  west ;  iron  iwst  stamped  **  Prim.  Trav.  Stu.  No.  7,  21>(i  1908  "__       296. 207 
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Rock  Crossing,  2.3  mlles  north  of,  In  front  of  liouse  at  fork  of  road 

(fork  of  road  leads  to  Dalby  Springs,  left  band  fork  leads  to    '   Fpet. 
Lydia)  ;  iron  post  stamped  "Prlm.  Trav.  Sta.,  301,  1908" 300.964 

Rock  Grossing,  5  mlles  north  of,  6  mlles  south  of  Lydia,  crossroads  at 
north  end  of  lane  near  sawmlll,  southeast  corner  of;  Iron  post 
stamped  "  306  1908  " 303. 696 

J.  M.  Elters  house  (formerly  Millie  post  oflace),  1.1  mlles  north  of, 
3  mlles  south  of  Lydia,  west  of  road,  40  feet  north  of  road  fork 
east,  In  old  field ;  Iron  post  stamped  "  Prlm.  Trav.  Sta.,  329,  1908  "_      329. 185 

Lydia,  0.3  mlle  east  of,  at  Junction  of  roads  from  Rock  Crossing, 
Dalby  Springs,  and  De  Kalb,  center  of  open  space  at  road  fork ;  iron 
post  stamped  "Prlm.  Trav.  Sta.  No.  8;  389  1908" 388.741 

Lydia,  in  center  of  open  space,  head  of  splke  in  root  on  north  side  of 
tree 377. 29 

Lydia  west  alonp  hlgliway  to  Oarveniville  (Cuthand  pott  offloe). 

Lydia,  2  mlles  west  of,  road  fork  north  to  Clarksvllle ;  head  of  splke 

in  root  of  tree 1 388.79 

Lydia,  2.5  mlles  west  of,  T  road  north  by  small  cemetery,  north  of 

road  on  high  bank;  Iron  post  stamped  "373  1908" 373.370 

Shawnee  Church,  200  feet  south  of,  at  fork  of  road ;  iron  post  stamped 

"364  1908" 363.822 

Shawnee  Church,  1.1  mlles  west  of,  at  road  fork  north,  near  guide 

IX)st  "Annona  lOJ  mlles ;  "  head  of  splke  In  top  of  stump 390. 96 

Boxelder.  1.5  mlles  east  of,  southeast  corner  of  T  road  south,  at  north 

end  of  lane;  iron  post  stamped  "360  1908" 360.326 

Boxelder,  2.5  mlles  southwest  of,  on  Cuthand  road,  east  of  road,  oppo- 

slte  Cole's  house;  iron  post  stamped  "315  1908" 315.232 

Cuthand  Creek  bottom,  1.2  mlles  west  of  edge  of,  on  Garvensvlle  road, 
100  yards  west  of  empty  house  west  of  road,  at  tum  at  corner  of 
a  fleld;  iron  post  stamped  "320  1908" . 320.555 

Garvensville  (Cuthand  post  offlce),  4.3  mlles  east  of,  at  fork  of  Box- 
elder and  HartsbluflP  roads,  0.5  mlle  north  of  country  church ;  iron 
post  stamped  "376  1908" 375.854 

Garvensville,  3.3  mlles  east  of,  southeast  corner  of  crossroads;  head 

of  splke  In  root  of  white  oak  tree 367. 12 

Gamersville,  3  miles  east  of,  at  T  road  east ;  head  of  splke  in  root  on 

east  side  of  large  double  tree 364. 33 

GoolMboro  east  along  highway  to  Rock  CroBsinir* 

Goolesboro.  0.5  mlle  east  of ;  iron  post  stamped  "  Prlm.  Trav.  Sta. 

No.   109  " 340.  324 

(;ooIeRboro,  2  mlles  east  of,  road  fork  north,  100  feet  east  of  house; 

splke  head  in  root  of  tree 344.  82 

Goolesboro,  2.8  miles  east  of,  150  feet  from  Junction  of  road  from 

north,  in  front  of  house;  splke  head  in  root  of  tree 3S;j.  48 

Sign  post  "  Goolesboro  3  miles,"  700  feet  east  of,  north  of  road  on 

top  of  small  knoll ;  iron  post  stamped  "  390  1908  " 389. 650 

Blalock  post  offlce,  0.5  mlle  south  of,  3  mlles  north  of  Wilkinson  post 

Office,  west  of  road  at  fork;  spike  in  root  of  whlte-oak  tree 366.28 

Wilkinson  post  offlce,  2.2  miles  north  of,  1.2  miles  Houth  of  Blalock 

post  offlce,  west  of  road;  iron  post  stami)ed  "341  1908" 340.085 

89808*'— Bull.  46&— 11 2 
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WllkinsoD  iKMBt  oiBce,  1.6  miles  north  ot  at  road  fork  at  north  end  of        Feet. 

lane,  nirest  of  road ;  sptke  head  in  root  of  large  oak  tree 336. 68 

Wllkinaon  post  ofDce,  opposite,  east  of  road ;  Iron  post  stamped  *'  300 

1908  "    299.  814 

P.  Harri8*8  house,  0.3  mile  north  of,  on  Mount  Plea8ant-Hartf4>luir 

road.  200  feet  north  of  crossroada,  west  of  road ;  iron  post  stamped 

"  325  1908  " 324.  Tfiß 

Mount  Pleasant-Hartabluff  road,  2.8  müea  eaat  of,  on  Rock  Crossing 

road,  north  of  road.  opposite  northeast  oomer  of  field  by  empty 

house,  on  top  of  small  knoll ;  iron  pst  stamped  **  339  1908  " 339.  7S4 

Jack  Wild*s  ranch,  suthwest  comer  of  yard,  1  mile  east  of  house  ot 

Arthur  Miller ;  iron  post  stamped  "  325  1908  " 325.  2m3 

Ellis  Bridge,  crossing  White  Oak  Creek,  1.5  miles  north  of,  400  feet 

north  of  negro  schoolhouse  on  west  side  of  road ;  iron  post  stamped 

"  298   1908  " 297.  201 

Ellis  Bridge,  0.5  mile  north  of,  at  crossroads;  head  of  iH>ike  in  root 

of  white-oak  tree  in  middle  of  road 290. 47 

Ellis  Bridge,  on  White  Oak  Creek.  0.8  mile  east  by  0.5  mile  north  of, 

0.7  mile  east  of  slough ;  head  of  spike  in  root  of  oak  tree 302. 19 

Rock  Crossing,  S-mlles  west  of,  on  Goolesboro  road,  southeast  comer 

of  yard  of  an  empty  house  owned  by  James  Rogers;   iron  post 

stamped  "  298  1908  " 297. 635 

XCirVT  PLEA8ANT  aVADRAVOLE. 

Onuüui  wMt  ftlonff  tmok  of  8t.  Lovii  Bonthwettmi  &y.  Oo.  of  Tosai  to  Hoont 

Ple&aaBt,  tkeiioe  ionth  to  Plttibiirg- 

CookTille,  2.8  miles  east  of,  40  feet  south  of  track  at  road  crossing.  In 

comer  of  right  of  way  fence ;  iron  post  stamped  *'  404  ADJ  1903  *'.      403. 731 
CookviUe,  1,150  feet  west  of,  40  feet  north  of  track  in  fence  corner; 

iron  post  stamped  "440  ADJ  1903" 440. 2SI 

Mount  Pleasant,  4  miles  east  of,  1,900  feet  ^st  of  milepost  476,  40 

feet  uortUeast  of  road  crossing;   iron  post  stamped  *'367  ADJ 

1903  " , 367. 541 

Mount  Pleasant,  0.5  mile  north  of,  90  feet  southeast  of  road  crossing, 

SO  feet  east  of  tool  house ;  iron  post  stamped  "  401  ADJ  " 401. 021 

Mount  Pleasant,  In  front  of  Station ;  top  of  rail 401. 3         i 

Mount  Pleasant,  south  front  of  courthouse,  4  feet  above  groond,  in  | 

granite  railing;  bronze  tablet  stamped  "413  ADJ  1903,  Prim.  Trav. 

Sta.  No.  231 " 413. 167 

Mount  Pleasant,  2.5  miles  south  of,  40  feet  west  of  track  at  road 

crossing,  in  corner  of  right  of  way  fence ;  Iron  post  stamped  "  397 

ADJ  1903  Prim.  Trav.  Sta.  No.  12" 396.986 

Big  Cypress,  1.2  miles  north  of,  300  feet  north  of  milepost  485,  60 

feet  west  of  private  road  crossing;  iron  post  stamped  "293  ADJ 

1903  " 292.  787 

Big  Cypress,  in  front  of  Station ;  top  of  rail 352. 0 

Pittsburg,  3  miles  north  of,  80  feet  east  of  road  crossing,  at  milepost 

488,  south  side  of  gate ;  Iron  post  stamped  "  Prim.  Trav.  Sta.  No. 

37,  315  ADJ  1903  " 315. 439 

Pittsburg,  0.2  mile  north  of,  30  feet  west  of  track,  80  feet  southwest 

of  road  crossing;  iron  post  stamped  "386  ADJ  1903" 385.914 
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Omaha  north  along  hlffhway  B  mllM. 

Omaha,  2.3  miles  north  of,  southwest  comer  of  crossroads,  head  of        Feet 

spike,  in  root  of  tree 421. 70 

Omaha,  4  miles  north  of,  Motley's  cotton  gin,  southeaet  corner  of 

crossroads ;  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  2, 1908,  325  "_  324. 674 

Motley's  cotton  gin,  0.5  mile  north  of,  T  road  east,  east  of  road,  head 

of  Spike  in  root  of  large  white  oak  tree 335. 74 

iCouat  Pleaiant  northweit  along  highway  to  Payne'i  itore. 

Mount  Pleasant,  0.5  mile  north  of  Station,  80  feet  east  of  tool  house 
by  road  crossing,  in  comer  of  field ;  iron  post  stamped  "  401  ADJ 
1903  " 401. 021 

Moant  Pleasant,  2  miles  north  of,  700  feet  north  of  bridge  over  creek 
north  of  two-mile  post  from  Mount  Pleasant,  east  of  road ;  iron  post 
stamped  "  Prim.  Trav.  Sta.  No.  215,  371  1908  " 370.  818 

Mount  Pleasant,  4.5  miles  north  of,  east  of  road,  400  feet  north  of 
road  fork  east ;  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  193,  461 
1908  " 460. 758 

Payne's  störe,  50  feet  northwest  of,  east  of  road ;  iron  post  stamped 

"  Prim.  Trav,  Sta.  No.  178,  398  1908  " 397. 788 

Oason  noithwett  along  hirhway  to  Könnt  Pl«aiant. 

Gason,  50  feet  south  of  track,  in  comer  of  yard  at  railroad  crossing, 
seven  telegraph  poles  west  of  Station;  stone  marked  "U.  S.  D 
B.  M."    (CJoast  and  Geodetic  Survey  bench  mark) 326. 121 

Cason,  in  front  of  Station ;  top  of  rail 336. 8 

Cason,.  2.5  miles  north  of,  T  road  west  to  Mount  Pleasant,  head  of 

spike  in  tree  root 370. 79 

Cason,  3  miles  northwest  of,  on  Moqnt  Pleasant  road,  0.7  mile  south 
of  Swanins  Creek,  in  fork  of  road  near  mail  box  18;  iron  post 
stamped  "  354  1908  " 1 354. 103 

.Mount  Pleasant,  mllepost  8  miles  southeast  of,  northwest  comer  of  T 

road  west,  0.6  mile  south  of  creek ;  iron  post  stamped  "  358  1908  "__      357. 920 

Mount  Pleasant,  6.2  miles  southeast  of,  on  Cason  road,  150  feet 
north  of  schoolhouse  in  fork  of  road,  spike  head  in  root  of  large 
oak  tree - 408. 99 

Mount  Pleasant,  3.8  miles  southeast  of,  at  Junction  of  Cason  road 
and  Mount  Pleasant-Daingerfleld  road,  in  fork;  iron  jMst  stamped 
"  380  1908  " 380. 140 

Mount  Pleasant,  3.3  miles  southeast  of,  on  Cnson  road,  spike  in 
root  of  large  oak  tree  in  middle  of  crossroads 362.05 

BOOATA  aTTAD&AHGLE. 
Payne'i  ttore  north  along  hiffhway  via  OoolMboro  to  Cuthand  Cr««k. 

John  Thompson's  house,  700  feet  south  of,  west  of  road,  at  road  fork 
to  west,  near  post  holding  flve  mail  boxes;  iron  post  stamped  "  377 
1908  "   377. 464 

John  Thompson's  house,  250  feet  north  of,  na  11  in  root  on  west  side  of 
tree  at  T  road  east 373. 88 

George  Baker's  house,  400  feet  south  of,  west  of  road;  iron  post 
stamped  *•  Prim.  Trav.  Sta.  No.  154,  336  1908  " 336. 137 
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Mount  Pleasant  13-niile  post,  200  feet  north  of,  east  of  road;  Iron         r«L 
post  stami)ed  "Prini.  Trav.  Sta.  No.  130,  308  1J)08" dOa087 

Goolesboro,  0.5  mlle  east  of,  1,200  feot  north  of  crofesroads,  west  of 
road,  top  of  hill  at  south  edge  of  Snlphur  River  bottom ;  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  100,  340  1908" 340.324 

Sulphur  River  bridße,  1.3  miles  north  of,  east  of  road  in  lane;  iron 
post  stamped  "  Prim.  Trav.  Sta.  No.  80,  330  1908" 330.213 

Sulphnr  River  brldge,  2  miles  north  of,  at  road  forlc  east  and  west, 
nall  in  root  on  north  side  of  tree  to  east  of  road 333.31 

GarvensvUle  (Cuthand  iwst  offlce),  1  mile  soiith  of,  southeast  comer 
of  croBsroads;  iron  post  stamiKHl  **  Prim.  Trav.  Sta.  No.  69,  360 
1908  "  360. 407 

Garvensville  (Cuthand  post  offloe),  northeast  corner  of  cenietery, 
Southwest  eonier  of  T  road  west,  head  of  spilce  in  root  of  tree 373.14 

Garvensville  (Cuthand  i)ost  Office),  0.8  mile  north  of,  east  of  road; 

iron  post  stamped  "  Prim.  Trav.  Sta.  No.  59,  409  1908  " 409. 063 

Bonham,   Clarksville,  Benison,  Benton,   Gainesville,   Montagne,   and   Paris 

Quadrangles. 

COOK,  FANNIlf,  «BATSON,  lAHAR,  HONTAOÜE,  AND  BED  BITEB  COF^ITIES. 

The  elevations  in  the  following  list  are  based  on  bench  marks  de- 
termined  by  the  precise  line  of  the  Coast  and  Geodetic  Sur\'ey  in  the 
western  part  of  the  Montague  quadrangle. 

Most  of  the  leveling  was  done  by  E.  W.  Glafcke  in  1899  and  1900, 
and  by  M.  S.  Bright  in  1901,  1902,  and  1903.  One  line  in  the  Clarks- 
ville quadrangle  was  nin  in  1908  bv  W.  A.  Gelbach.  The  leveling 
in  the  Denison  (juadrangle  was  done  by  A.  F.  Hassan  in  connection 
with  topographic  suiveys  of  the  Indian  Territory. 

MONTAOTJE  QUADRANGLE. 

Terral,  Okla.,  to  St.  Jo,  Tez.,  via  Chicago,  Rock  Island  &  Oulf  Ry.  and  Mis- 
souri, Kansas  &  Texas  Ry. 

RiiigRold,  ISO  feet  east  of  Missouri,  Kansas  &  Texas  Ky.  Station,  at 

end    of    platform    between    main    traeks    and    switch;    iron    i)ost        Fcet. 
8tam])ed  "  SfM  GAINV  " 804.  <>r.O 

Rin^^Kold,  8.2  miles  east  ot,  50  feet  nortli  of  tlie  Missouri,  Kansas  & 
Texas  liy.  traclv,  and  150  feet  east  of  uiilepost  752,  near  railroad 
fenee:  iron  post  stamiKxl  '' S24  (5AIXV" 824.  «76 

Belchervllle.  50  feet  nortli  of  Missouri,  Knnsas  &  Texas  Station,  and 
10  feet  north  of  switch  at  interstvtion  of  sidewalk  on  principal 
Street;  iron  post  HtaniiXHl  '*  81K>  GAINV* 8tK».  702 

Helcherville.  3.5  miles  east  of.  at  public  rond  crossinj;  (»  fcn^l  north  of 

track,  east  side  of  road:  iron  ix)st  stamiHMl  **  S5o  GAINV  "_  S53.  :*»>n:2 

Nocona,  southeast  corner  of  princii>al  strec't,  2<K)  ftH't  north  of  Sta- 
tion; iron  iH)st  stami)ed  **  OSO  GAINV" OSO.  .'»7»*» 

Nocona,  3.5  miles  east  of,  0  rail  lenjrths  east  of  niilepost  7."l»:  iron 
post  stamped  "  IKM  GAINV" 904.  5.V) 

Noconn.  (>  niiles  east  of,  ;\t  public  rond  crossin^  U)  feet  south  of 
track;  0  tele^raph  noles  west  of  mileixjst  7.*^ ;  iron  post  stamptnl 
"  892  GAINV  " 892.  (V^S 
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Bonita,  200  feet  north  of  Missouri,  Kansas  &  Texas  Ry.  Station.;  15 

feet  north  of  main  track,  at  base  of  telegraph  pole;  iron  post         Feet. 
stamped  **931  GAINV  " 931.332 

Bonita,  3  luiles  east  of,  25  feet  north  of  track,  at  mileiK)st  731,  public 

road  crosing;  iron  post  8tam[)ed  "1009  GAINV" 1,009.680 

St.  Jo,  300  feet  east  of  Missouri,  Kansas  &  Texas  Ry.  Station,  10  feet 
south  of  main  track  near  wagon  road ;  Iron  i)ost  stamped  "  1142 
GAINV  " 1 1, 141. 199 

Point  4  milef  northwest  of  Buloher  to  Kooona. 

Bulcher,  7.2  miles  northwest  of,  A.  A.  Kennedy 's  ranch,  800  feet  east 
of  house,  at  Intersection  of  public  road  and  Bonita  road ;  Iron  post 
stamped  "977  GAINV* 978.461 

Bulcher,  11  miles  northwest  of,  8  miles  northeast  of  Nocona,  at  jqnc- 
tlon  of  Nocona  and  Illinois  Bend  roads;  iron  post  8tami)ed  "1008 
GAINV  " •_ 1,  009.  329 

Nocona,  5  miles  southeast  of,  at  left  side  of  road,  at  mouth  of  lane, 
east  of  iron  bridge  across  Farmers  Creek;  iron  post  stamped 
"  907    GAINV  " 907.  910 

Kocona  lOttthwefft  via  Montage  to  Bowle  and  Bingf old. 

Nocona,  3  miles  southwest  of,  east  side  of  public  road  to  Montague,  in 

-    saridstone  ledge;  aluminum  tablet  stamped  "942  GAINV" 942.879 

Nocona,  6.2  miles  southwest  of,  500  feet  due  south  of  Dlxie  school- 

house,  10  feet  west  of  public  road,  3.5  miles  northeast  of  Montague ; 

Iron  post  stamped  "941  GAINV" . 941.896 

Montague,  in  west  capstone  of  county  courthouse,  south  side  of  main 

entrance;  aluminum  tablet  stamped  "1076  GAINV" 1,075.962 

Montague,  3.7  miles  southwest  of,  north  side  of  telephone  road,  500 

feet  northwest  of  farmhouse;  iron  post  stamped  "  1073  GAINV  "__  1, 073.  206 
Montague,  G.5  milt»s  southwest  of,  at  turn  in  north  of  telephone  road, 

1,000  feet  east  of  east  fork  of  Denton  Creek;  iron  post  stamped 

"105S  GAINV  " 1,057.931 

Montague,  30.5  niiU's  southwest  of,  on  high  juesa  to  right  of  road,  0.8 

raile  southwest  of  sui^pension  bridge,  3.8  miles  from  Bowie;  iron 

post  stamped  "1127  GAINV" 1,127.455 

Bowie,  southwest  coruer  of  street  at  Brown  Hotel,  100  feet  east  of 

Fort  Worth  &  Denver  City  Ry.  Station ;  iron  post  stamped  "  1124 

GAINV  " 1, 124. 135 

Bowie,  2  miles  northwest  of,  top  of  section  of  rail  west  of  rallroad 

track  for  marker  at  mllepost  542 . 1,051.826 

Bowie,  3  miles  northwest  of,  top  of  section  of  rail  on  eud  in  ground 

for  marker  at  mllepost  541 1,015.20 

Bowie,  4  miles  northwest  of,  40  feet  east  of  Chicago,  Rock  Island  & 

Gulf  Ry.  track,  at  public  road  crossing,  210  feet  south  of  mllepost 

540;  iron  post  stamiWHl  "989  GAINV" 989.628 

Bowie,  5  miles  northwest  of,  top  of  section  of  rail  on  end  in  ground  at 

milepost  539__-_ 0C50.  84 

Stoneburg,  500  foet  west  of  Chicago.  Rock  Island  &  Gulf  Ry.  Station, 

at  northeast  coruer  of  post-offico  bnildlng;  iron  post  stanipetl  "930 

GAINV" 936.501 

Stoneburg,  1.5  miles  wesl  of.  tc^p  of  section  of  rail  on  end  in  ground 

for  marker  at  milepost  534 901.  946 
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Stonebiirg,  2.5  nüles  uortbweBt  of,  top  of  section  of  rail  on  end  in         Feet 
ground  for  marker  at  milepost  533 8G9.Q25 

Stoneburg,  3.5  miles  nortbwest  of,  top  of  section  of  ruil  on  end  in 
ground  for  marker  nt  milepost  532 863. 71 

Stoneburg,  4.5  miles  nortbwest  of,  50  feet  west  of  track  on  rigbt  of 
way,  50  feet  soutb  of  milepost  531,  opposite  Walker's  rancb;  iron 
post  stamped  "  876  GAINV  " 876.306 

Stoneburg,  5.5  miles  nortbwest  of,  top  of  section  of  rail  on  end  in 
ground  for  market  at  mile|)ost  530 865.93 

Stoneburg,  6.5  miles  nortbwest  of,  top  of  section  of  rail  on  end  in 
ground  for  marker  at  milepost  529 869. 80 

Ringgold,  3  miles  soutb  of,  7.5  miles  nortbwest  of  Stoneburg,  inter- 
section  of  public  road  and  railroud  cro^ing,  1,300  feet  nortb  of 
milepost  528,  46  feet  east  of  railroad  track ;  iron  post  stamped  **  897 
GAINV  " 896. 741 

Hardj  north  to  St.  Jo. 

Hardy,  1  mile  east  of.  600  feet  soutb  of  Henry  Norman's  färmbouse, 

soutb  side  of  road,  top  of  ridge,  in  18-incb  i)ost  oak  tree;  spike 1,062.117 

Hardy,  nortb  side  of  Guinesville  and  Moutague  road,  217  feet  west  of 
D.  P.  McCrackeu's  störe;  iron  ix>st  stanii)ed.  "952  GAINSV  " 952.96$ 

Hardy,  1.5  miles  nortb  of,  nortbwest  side  «f  road,top  of  ridge  in  soutb 
side  of  20-incb  broken-top  iwst-oak  tree,  spike 1,020.066 

Gladys,  25  feet  west  of  post  office,  east  side  of  St.  Jo  and  Hardy  road ; 
iron  post  stamped  •*1027  GAINSV" 1,028.301 

St  Jo,  3.5  miles  soutb  of,  on  west  side  of  St.  Jo  and  Hardy  road,  40 
feet  soutb  of  feuce  corner  at  an^le  in  road  north  and  west.  0.8  mile 
soutb  of  lane  running  west:  iron  post  stami>ed  "  1107  GAINSV  "___  1. 168. 7TJ 

Kooona  north  6  milei  ovor  Nooona  and  Reed  Biver  Station  road,  thence  east 

to  Pearson,  thence  south  to  railroad. 

Nocona,  4  miles  nortbwest  of,  east  side  of  Nocona  and  Reed  River 
Station  road,  10  feet  soutb  of  lane  leadinj;  east ;  iron  ix)st  stami^ed 
"  880  GAINSV  " aSO.  756 

Nocona,  5.25  miles  nortb  of,  east  sldo  of  road  nt  intersection  of  Red 
River  Station  road  witb  Seag  crossing  and  Nocona  road :  iron  iK>st 
stamped  "846  GAINSV" 846.750 

Fearson  i)ost  office,  80  feet  soutb  of,  west  side  of  Spanish  Fort  and 
Nocona  road,  15  feet  soutb  of  road  leadinj?  west ;  iron  post  stamiied 
"936  GAINSV" 1)36.891^ 

Pearson,  3.25  miles  soutb  of,  5<X)  feet  east  of  Lovinj^^'s  farmbouse, 
nortb  side  of  road  leadin«  east  and  bead  of  lane  leadinjr  soutb; 
bronze  tablet  set  in  sandstone  rock  stamped  *'  lK)t)  GAINSV  " 910.  OiW 

Point  6  miles  east  of  Kooona  south  over  settlement  roads  via  Blue  Hoond  to 
Dye  Mound,  thence  southwest  via  Hallard  to  Fruitland. 

Starkeye  graveyard,  north  si<le  at  forks,  17  feet  east  of  southwest 
fence  corner;  iron  iK)st  stamped  "1)S7  GAINSV" 988.314 

Blue  Mound  scboolhouse,  1120  fcot  south  of.  sonth  side  of  St.  Jo 
and  Montague  road;  iron  post  stamped  "112;{  (JAINSV  " 1,124.388 

Dye  Mound.  0.25  mile  nortbwest  of  i)Ost  office,  top  of  ri<lgo  at  west 
end  of  Mound.  east  side  of  road  by  wire  fence ;  iron  post  stamped 
"  1235    GAINSV  " 1,  236. 436 
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ülallard,  north west  comer  C.  T.  Jester's  störe  and  poBt  offlce;  Iron        Feet. 

post  ßtamped  "  985  GAINSV  " 986. 527 

Dry  Valley  schoolboiise,  2  feet  north  of  and  200  feet  south  of  cros»- 

roads;  iron  post  stamped  "933  GAINSV" 934.519 

H.  H.  McPherson's  larmhonse»  150  feet  east  of,  4  feet  north  of  north- 

west  comer  fence  post,  at  crossroads;  iron  post  stamped  "1021 

GAINSV  " 1, 022. 166 

FroitUad  «long  road  and  nilroad  west  to  Lm  Mmj'b  naöh,  tlienoe  nortb  to 

Btonebnrg. 

Fruitland,  in  west  side  of  stone  chimney  on  south  side  of  house 
owned  by  W.  H.  S^rborough,  about*  5  feet  from  ground  and  6 
inches  from  edge  of  chimney;  copper  holt  (Ck)ast  and  Geodetic 
Survey  bench  mark  "H") 1,054.061 

Bowie,  4  miles  south  of,  150  feet  southeast  of  Rock  Hill  schoolhouse, 
in  forks  of  Park  Springs  and  Bowie  and  Graf  ton  roads;,  iron  post 
stamped  "  972  GAINSV  " . 973. 538 

Lee  May's  ranch  house,  2,000  feet  south  of,  east  side  of  road,  south 
end  of  lane  leading  north,  4  feet  north  of  fence  comer;  iron  post 
stamped  "  1006  GAINSV  " 1, 007. 560 

Montague  coal  mine,  655  feet  west  of,  west  edge  of  chiseled  point  on 

sandstone  outcrop , 984. 751 

Bowie,  7  miles  west  of,  0.6  mile  north  of  Z.  M.  Wilson's  farmhouse, 
south  edge  of  drain,  on  east  side  Stoneburg  and  Newport  public 
road,  856  feet  south  of  crossroads ;  bronze  tablet  stamped  "  1004 
GAINSV  " 1, 005. 700 

Bowie,  6  miles  northwest  of,  500  feet  west  of  milepost  "  Forth  Worth 
74  Denver  730,"  150  feet  north  of  Fort  Worth  &  Denver  City  R.  R. 
track,  at  northeast  fence  comer,  head  of  lane  leading  north ;  iron 
post  stamped  "  995  GAINSV  " 996. 256 

.H.  A.  Speeres  farmhouse,  400  feet  north  of,  4  feet  south  of  southwest 

fence  comer,  at  crossroads ;  iron  post  stamped  "  947  GAINSV  " 948. 082 

Stoneburg,  southwest  corner  of  southwest  one  of  four  inner  stone 
blocks  supporting  water  tank,  4  inches  from  either  edge;  cross  In 
top  of  a  copper  holt  leaded  vertically  in  the  stone  (Coast  and  Geo- 
detic Survey  bench  mark  "  E  ")  _^ 935. 410 

Stonatarg  aast  along  roada  about  S  milea,  thanoa  north  via  Hannony  loliool- 

houM  to  Bolohervllle. 

Stoneburg,  3.25  miles  east  of,  600  feet  east  of  bridge  over  Victoria 
Creek,  150  feet  west  of  road  forks,  south  side  of  road  at  fence  cor- 
ner; iron  post  stamped  "893  GAINSV" 892.907 

Belcherville,  4.8  miles  south  of,  south  side  of  Montague  and  Hen- 
rietta  road,  head  of  lane  leading  north  to  Belcherville;  iron  post 
stamped  "  909  GAINSV  " 909. 262 

Xontagiio  Matheast  to  oroniiig  of  Foreitburg-lCoiitagiie  aad  Bowlo-8t.  Jo  publlo 

roada. 

Montague,  1  mile  southeast  of,  east  side  of  road  in  front  of  house, 
nall  in  16-inch  post  oak  tree 1,077.677 

Montague,  4  miles  southeast  of,  south  side  of  road;  point  on  top  of 
mileßtone  4 1, 126.262 
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OAIVSSTILLE  aVADBAVOLE. 
8t.  Jo  «ast  to  Llndiay. 

St  Jo,  3.2  mlles  east  of,  5  telegraph  poles  east  of  milepost  723  and  300 
feet  east  of  bridge  1453,  soutli  aide  of  railroad  trael£,  on  edge  of         FeeL 
rlght  of  way  along  public  road;  iron  post  stamped  "  1166  GAINV  "_  1, 106. 3€S 

St.  Jo,  6.2  miles  east  of,  on  east  side  of  public  road  60  feet  soutb  of 
Missouri,  Kansas  &  Texas  Ry.  traclc,  near  corner  of  guard  fence ; 
iron  iwst  stamped  "1036  GAINV" 1,036.(5C 

Muenster,  125  feet  northeast  of  Station  in  southwest  comer  of  lumber 
ynrd  on  principul  street;  Iron  post  stam])ed  "971  GAINV  " 971- <>k 

Myra,  300  feet  north  of  railroad  traclc,  west  side  of  public  road,  op- 
I)08ite  and  75  feet  east  of  post  Office;  iron  post  stamped  "917 
GAINV  " 917.  812 

Lindsay,  southeast  comer  of  Pete  Johnson's  störe  on  prlndpal  street, 
750  feet  north  of  railroad  track ;  iron  post  stamped  "  796  GAINV  "_        T96. 412 

OAlneiville  northwest  via  XaryiviUe  to  Buloher. 

Wolf  Ridge,  300  feet  southeast  of  schoolhouse  77,  at  comer  of  fence 
forks  of  Galnesville  and  farmers  roads;  iron  post  stamped  "927 
GAINV  " 92S.  5iiN 

Galnesville,  10.5  miles  north  west  of,  12  feet  southeast  of  southeast 
corner  post  of  cultlvated  land  at  forks  of  road,  2  mlles  north  of 
Wolf  Ridge  schoolhouse;  iron  post  sbimped  "945  GAINV" M6.  24<) 

Galnesville,  15  mlles  northwest  of,  at  lower  end  of  Black  Hollow,  east 
side  of  road  near  top  of  divide  between  Black  Hollow  and  Lander 
Creek;  iron  post  stamped  "820  GAINV" 821. (U7 

Marysvllle,  3  feet  south  of  southwest  comer  of  post  office,  on  east  side 
of  prlucipal  street;  Iron  post  stamped  "873  GAINV" 874.714 

Marysville,  3  mlles  northwest  of,  at  junction  of  St.  Jo  and  Bulcher 
public  roads,  at  southeast  corner  of  rail  fence  around  Housinger 
residence;  iron  post  stamped  "916  GAINV" 917.6(»S 

Bulcher,  northwest  corner  of  post  office,  40  feet  south  of  Camp  Creek, 
on  rlght  bank ;  iron  post  stami)ed  "  746  GAINV  " 747. 742 

Bulcher,  4.2  mlles  northwest  of,  at  intersectlon  of  Illinois  Bend  and 
St.  Jo  public  road,  southeast  comer  of  fence  west  side  of  road,  at 
J.  E.  Seitz's  farm;  iron  post  stamped  "900  GAINV" 90L815 

Oaineiville  via  Hunesroittt  triangnUtion  point,  Calliiburg,  Woodbine,  and  Bnrng, 
northeait,  louth,  and  northweit  over  main  connty  roads  to  Oainetville. 

Galnesville,  3  miles  east  of,  1,400  feet  north  of  bridge  over  Wheeler 
Creek,  at  right-angle  tum  of  lower  Callisburg  road,  on  south  side, 
west  side  of  lane  leilding  south  to  Whitesboro  road;  iron  post 
stamped  "757  GAINV" 759.250 

Galnesville,  8  mlles  northeast  of,  at  Junction  of  upper  Callisburg 
road  and  Walnut  Bend  road,  opposite  a  large  spreading  elm  tree,  4 
feet  south  of  Galnesville  8-mile  i)ost ;  iron  post  stami)ed  "  840 
GAINV  " 841. 453 

Galnesville,  12  miles  northeast  of,  at  Huneycutt  triangulation  point; 
bronze  tablet  stamped  "  953  GAINV  " 954. 7S2 

Callisburg,  about  5.5  miles  northwest  of,  1.8  miles  due  north  of 
Huneycutt  triangulation  point,  50  feet  south  of  small  drain,  on  east 
side  of  Walnut  Bond  road  and  north  side  of  road  leading  east  to 
Callisburg  and  EUis  Ferry  road ;  Iron  post  stamped  "  845  GAINV  "_       847. 142 
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Callisburg,  3  mlles  north  of,  on  west  slde  of  Callisburg  and  Dexter 

road,  south  slde  of  lane  leadlng  west  to  Elllott  Ferry;  iron  post         Feet. 
stamped  "  795  GAINV  " ^  71X5.  959 

Calllsburg,  at  nortlieast  corner  of  George  Wright's  dry  goods  and 

grocery  störe;  iron  i)ost  stamped  "808  GAINSV" 809.4-41 

Calllsbiirg,  3  mlles  south  of,  500  feet  south  of  Spring  schoolhouse,  300 
feet  north  of  drain,  on  south  slde  of  Gainesvllle  and  Whltesboro 
road  and  west  slde  of  Calllsburg  and  Woodblne  road;  Iron  post 
stamped  "  774  GAINSV  " 775. 250 

Woodblne,  60  feet  north  of  Missouri,  Kansas  &  Texas  Ry.  track,  at 
southeast  corner  of  post  office  and  W.  R.  Crooks's  grocery  störe,  on 
west  slde  of  maln  road ;  iron  post  stiimped  "  763  GAINSV  " 764.  592 

Woodblne,  4  mlles  Fouthwest  of,  200  feet  south  of  the  Gainesvllle  and 
Pilot  Point  upi)er  road,  on  east  slde  of  road  leadlng  south  to 
Bums,  northwest  corner  of  schoolhouse;  Iron  post  stamped  "742 
GAINSV  " 743.  461 

Bums,  on  south  slde  of  road  at  northeast  corner  of  J.  D.  West*s  gro- 
cery Store;  Iron  jwst  8tami)e4  "680  GAINSV "A 681.942 

Bums,  2.8  mlles  west  of,  200  feet  northeast  of  Pralrle  Grove  school- 
house, east  slde  of  Gainesvllle  and  Pilot  Point  road,  north  slde  of 
road  leadlng  east  to  Burns;  Iron  post  stami)ed  "  756  GAINSV  " 758. 118 

Gainesvllle,  6  mlles  southeast  of,  55  feet  west  of  M.  A.  Taylor's  resl- 
dence,  60  feet  west  of  large  draln,  on  east  slde  of  Gainesvllle  and 
Pilot  Point  road,  north  slde  of  road  leadlng  east  to  schoolhouse; 
iron  i)ost  stamped  "695  GAINSV" 696.643 

Gainesvllle,  2.5  mlles  southeast  of,  about  0.25  mlle  southeast  of  cross- 
Ing  on  Wheeler  Creek,  on  east  slde  of  Gainesvllle  and  Pilot  Point 
Upper  road  and  south  slde  of  road  leadlng  east  to  Pilot  Point  lower 
road;  Iron  post  stami)ed  "759  GAINSV" 760.964 

Wolf  Bidge  lohoolhouie  «ait  to  Oainatville-SlvelU  bond  road,  thenco  north  to 
BivelU  Bond,  thonce  aoutliwett  to  ICaryivlUe  via  Nubbln  Bldge. 

Gainesvllle,  9  mlles  northwest  of,  0.5  mlle  west  of  Red  River  school- 
house, 500  feet  south  of  a  lane  leadlng  west  to  Wolf  Rldge,  north 
slde  of  lane  leadlng  east  to  Jim  Beaty*s  ranch,  east  slde  maln  road 
at  feuce  corner;  Iron  i)ost  «tamijed  "851  GAINSV" 852.273 

Gainesvllle,  13  mlles  northwest  of,  1.3  mlles  northwest  of  wagon 
brldge  over  Fisk  Creek,  about  400  feet  southeast  of  Liauderdale*s 
house,  mouth  ctf  lane  leadlng  east,  at  northeast  fence  corner ;  iron 
post  stamped  "807  GAINSV" 809.096 

Gainesvllle,  18  mlles  northwest  of.  In  vlllage  of  Slvells  Bend,  0.25  mlle 
west  of  Dr.  Ilarrison's  house,  120  feet  east  of  rlght-angle  turn  In 
inain  road,  at  south  west  corner  of  i>ost  office.  In  Greever  Bros.*  gen- 
eral  störe,  on  north  slde  of  maln  road;  Iron  post  stamped  "874 
GAINSV  " 875.  688 

Gainesvllle,  16  mlles  northwest  of,  0.5  mlle  south  of  Bear  Head 
Church,  0.8  mlle  north  of  Three  Mounds  on  west  Plde  of  Gaines- 
vllle and  Bumeyvllle  road,  at  janctlon  of  lane  leadlng  west  to  Bar- 
low;  Iron  post  stami>ed  "874  GAINSV" 875.917 

Gainesvllle,  17  mlles  northwest  of,  west  slde  of  Gainesvllle  and  Cop- 
peras  Bluff  road,  0.8  mlle  south  of  Hlckman's  hous<s  near  head  of 
small  draln,  at  Junction  of  lane  leadlng  west  to  Marysvllle;  Iron 
Ijoat  stamped  "  956  GAINSV  " 957. 214 
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Limdsay  aouth  aloat  public  roada  ▼!&  B««d  to  £im. 

GalnesvIUe,  5.6  milea  southwest  of,  2.8  milee  east  of  Re^  post  oflice, 
0.25  nille  west  of  J.  N.  Whaley*8  house,  160  feet  west  of  small  draiu, 
Bouth  aide  of  Galnesvllle  and  Rosston  road;  Iron  post  stamped        Feet 
«  863    GAINSV  " 854. 4SI 

Gainesville,  8  niiles  southwest  of,  in  village  of  Reed,  600  feet  west  of 
lane  leadlng  south  to  Era,  north  aide  of  GahiesviUe  and  Rosston 
road,  at  southwest  corner  of  post  Office,  in  A.  Pulte's  störe;  iron 
post  stamped  "  ^2  GAIXSV  " 953. 9Ä> 

Era,  3.5  miles  northeast  of,  800  feet  nortbwest  of  crossing  on  Spring 
Creek,  In  angle  of  lane  on  west  slde  of  road  at  the  corner  of  three 
wlre  fences,  about  0.5  niile  south  of  summit  of  hlll;  iron  post 
stamped  "829  ÜAINSV" 830.301 

Valley  Tiew  nortli  to  OalaeivUle. 

Gainesville,  7  miles  south  of,  900  feet  south  of  John  Crnmley*s  house 
and  50  feet  north  of  G.  Spearman*s  house,  in  angle  of  road,  on  west 
side ;  Iron  post  stami)ed  "  755  GAINSV  " 1 756. 591 

Gainesville,  4  miles  south  of,  0  miles  north  of  Valley  View,  0.6  mile 
south  of  lane  runnlng  east  and  west,  0.25  mlle  north  of  W.  Bed- 
long's  residence,  4  feet  east  slde  of  road ;  iron  post  stamped  **  754 
GAINSV  " - 755.  8S1 

Gainesville,  2.5  miles  southwest  of,  at  fence  corner  in  forks  of  Gaines- 
ville, Rosston,  and  Ern  roads;  iron  i)08t  stamped  '*801  GAINSV**.       802.102 

Bead  alonf  public  roada  Boathwaat  via  Hood  to  Soiaton,  thence  northwait  to 

Free  Xoimd. 

Hood,  58  feet  north  of  J.  H.  Hewitt*8  störe  and  north  side  of  Gaines- 
ville and  Ropston  road;  Iron  post  stamped  "996  GAINSV" 997.664 

Rosston,  3  miles  northeast  of,  G80  feet  north  of  Rosston  and  Era  road, 
north  side  small  drain  and  west  side  Gainesville  and  Rosston  road ; 
iron  post  stamped  "914  GAINSV" 915.129 

Rosston,  20  feet  south  of  Rnner  Bros.'  general  störe,  250  west  of  J. 
DiH's  Store,  southwest  corner  of  squnre;  iron  post  stamped  "857 
GAINSV  " 858. 4S4 

St.  Jo,  16  miles  southeast  of,  on  west  slde  of  Free  Mound  and  Ross- 
ton road,  100  feet  east  of  Hunter  schoolhouse,  300  feet  north  of 
bridge  over  Hunter  Creek;  iron  post  stamped  "886  GAINSV" 887. 3S7 

Free  Mound,  62  feet  west  of  iwst  offlce,  in  D.  P.  Wilson's  störe,  on 
south  side  of  Gainesville  and  Forestburg  road,  at  corner  of  wlre 
fence  around  gin ;  iron  i)ost  8tami)ed  "  884  GAINSV  " 885. 336 

At  Oaineivllle. 

Gainesville,  in  center  of  north  face  of  top  foundatlon  stone  at  north- 
east corner  of  brick  building  on  Ollfomia  Street,  near  Station 
buildlng,  used  by  Tyler  &  Simpson  as  a  grocery  störe;  bronze 
tablet .- 734.933 

Gainesville,  45.3  feet  south  of  south  crossing  frog,  2  Inches  out  of 
ground,  in  11  ne  of  north  and  south  crossing  frogs  of  Missouri, 
Kansas  &  Texas  Ry.  with  the  Gulf,  Colorado  &  Santa  Fe  Ry.,  6.4 
feet  west  of  west  rail  of  Missouri,  Kansas  &  Texas  and  6.8  feet 
east  of  east  rail  of  Gulf,  Colorado  &  Santa  Fe  Ry. ;  iron  post 741. 962 


PEIMABY  LEVELING.  27 

OalBMTiU«  ftlouff  Ovlf ,  Colorado  k  Santa  Fe  Ry.  to  Xarietta,  Okla. 

Gaineeville,  6  miles  north  of,  about  middle  of  coping  stone  on  east        Feet. 
aide  of  north  pier  of  bridge  over  Red  River ;  copper  bolt 662. 315 

DEHTOH  aVADBAKOLE. 
Era  east  to  Talley  Ylew. 

H2ra,  255  feet  north  of  public  school,  60  feet  east  of  Segraves*  störe, 

Southwest  comer  of  hotel  block;  iron  post 910.322 

Valley  View,  3  miles  west  of,  at  Junction  of  Valley  Vlew-Era  and 
Gainesville-Bolivar  roads,  south  side  of  road,  by  wire  fence;  iron 
post  stamped  "  800  GAINSV  " 801. 626 

Valley  View,  northeast  comer  of  public  Square,  10  feet  north  from 

front  of  A.  Guston's  hotel ;  iron  post  stamped  "  720  GAINSV  " 721. 806 

DEVZBOV  QÜABBAKOLE. 
BenlioB  lovth  along  the  Xiasouri,  Kaniaa  ft  Texaa  By.  to  Bhennan. 

Denison,  center  of  base  stone  of  granite  foundntlon  of  Ford  Building, 
at  comer  of  Main  Street  and  Rush  Avenue,  occupl'ed  by  the  Na- 
tional Bank  of  Denison  and  numerous  Offices,  on  left  of  avenue  en- 
trance;  bronze  tablet 737.605 

Sherman,  Are  department  building,  comer  of  Travis  and  Cherry 
Streets,  flrst  course  of  stone  foundation,  5.2  feet  from  south  edge  of 
stone,  5.8  feet  from  north  edge  of  stone  on  left  side  of  main 
entrance;  bronze  tablet 730.068 

Oliootaw  weet  along  Tezai  9t  Paclllo  By.  to  Bouthmayd. 


/ 


Choctaw,  about  1  mile  west  of,  northeast  comer  of  shoe  of  angle 
brace,  on  north  side  of  bridge  72,  over  Choctaw  Creek;  cross  on 
anchor  holt 580. 036 

Southmayd,  5  miles  east  of,  20  feet  9  inches  south  of  mile  post  160, 
48  feet  3  inches  south  of  center  of  Texas  &  Pacific  Ry.  track,  and 
249  feet  west  of  road  crossing;  iron  post 81^6.940 

Southmayd,  9  feet  south  of  mile  pole  165,  fourth  pole  west  of  Station, 
46  feet  south  of  center  of  Texas  &  Pacific  Ry.  track ;  iron  post 743. 976 

Bouthmayd  lonth  to  CoUinivUle  along  Joint  Uno  of  Texas  ft  Facifle  By.  and 

Xissonrl,  Kaniaa  ft  Texaa  By. 

CollinsTille,  50  feet  south  of  frog  of  switch,  5  feet  10  inches  east  of 
center  of  track;  iron  i)ost 747.278 

Ethel  east  along  oounty  roada  to  Howe. 

Ethel,  northeast  comer  of  intersectlon  of  roads,  inslde  fence;  iron 
post 725.743 

Ethel,  aboot  6^25  miles  east  of,  northeast  comer  of  intersectlon  of 
Sherman-Tioga  road  with  Sherman-Howe  road,  inside  fence;  iron 
post 714.810 

Howe,  about  6.20  miles  west  of,  inside  of  fence  at  northeast  comer 
of  intersectlon  of  roads  at  William  Chisholm*s  house ;  iron  post 818. 456 
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Howe,  10  feet  6  inchefi  weet  of  center  of  Hoaston  ft  Texas  Central 
U.  R.  tnick  and  49  feet  t>  incbes  north  of  northeaBt  comer  of  Station         Feet^ 
biilldlnK;  iron  iKwt »43.(c>S 

Howe,  abont  0.8  niile  south  of,  nndemeath  triangulation  signal;  lead 
holt  In  stone 879.  iHi 

Shonaan  lovth  tIa  Kovston  tt  Texas  Central  IL  &. 

8hennan,  4  niiles  south  of,  lower  coping  stone  west  side  of  south 
abutment  of  bridge  over  Choctaw  Creek;  eopi>er  bolt 654.  ias 


Bherman  along  couity  road  north  to  Pottaboro,  thono«  west  to  Dezter,  thaace 

aovth  to  Whitasboro. 

Pottsboro,  4.75  niiles  sonth  of,  in  stone  undemeath  "  Good  "  triangu- 
lation Signal:  copper  bolt , 882. IW 

Pottsboro,  6.5  miles  west  of,  southeast  corner  of  Mrs.  Carrie  Nicholas's 
front  yard,  285  feet  north  of  center  of  Pottsboro-Gordonville  road; 
iron  post_- 716. 010 

Gordonviile,  south  of  Sanderson's  drug  störe,  east  of  post  office,  33 
feet  south  of  center  of  road,  on  Widow  Gordon*s  place,  nearly  south 
of  old  well  in  roadway;  iron  jwst 721.119 

Dexter,  0.75  mlle  east  of,  in  front  garden  of  J.  F.  Evans,  62.5  feet 
south  of  soutbwest  corner  of  Evans's  house,  63  feet  north  of  center 
of  niain  road,  and  about  200  feet  west  of  county  llne  between 
Coolce  and  Grayson  Counties;  iron  jjost 837. 7ril> 

Dexter,  southwest  comer  of  J.  F.  Cochran's  störe,  building  owned  by 
Mrs.  T.  II.  Williams;  cross  mark  cut  in  foundation  stone 781.  2^-* 

Dexter,  0.5  mile  north  of,  in  stone  undemeath  "  Dexter  "  triangulation 

Station ;  copi)er  bolt 863. 57 

Dexter,  5.5  niiles  south  of,  turn  of  road  east  arouud  M.  A.  Goldston's 
pasture,  alK)ut  1,165  feet  south  of  house  owned  by  the  Carlock  heirs 
and  occupied  by  Mr.  Stuckey,  bench  mark  inside  fence;  iron  post__       795. 4S4 

Cooke-Grayson  county  line,  1.7  miles  west  of,  in  stone  undemeath 
"county  line"  triangulation  Signal:  copper  bolt 884.119 

Whitesboro,  3.6  miles  west  of,  at  intersection  of  Dexter  road  with 
Gainesville-Whitesboro  road,  in  corner  of  Dr.  Younger's  j-ard  and  . 
across  road  f  rom  Nance  Prairie  School ;  iron  post 773. 989 

Sottthmayd  aontheaat  on  county  road  to  Hormon  Orovo,  thanoe  northeast  to 

Bherman. 

Southmayd,  6.25  miles  southeast  of,  about  1.25  miles  south  of  Valley 
Summlt  School,  in  Halliday's  lield,  across  road  from  Mrs.  Keene*s 
pasture,  about  20  feet  east  of  the  center  of  road  and  2  feet  north 
of  division  fence,  600  feet  south  of  head  of  a  timbered  drain  flowing 
Southwest;  iron  imst 760. 3M 

Mormon  Grove,  550  feet  northeast  of,  cross  mark  cut  in  stone  under- 
neath  "  Mormon  Grove  "  triangulation  Station ;  copper  bolt  in  stone 
about  2  feet  under  surface 901.029 

Sherman,  3  miles  southwest  of,  inside  fence  at  turn  of  road  to  east 
and  directly  opposite  gate  on  other  side  of  lane;  iron  post 801. 759 

North  alon;  county  road  from  Pottiboro  to  meander  comer  on  Bed  Elver  of  T. 

8  B.,  Ra.  5  and  6  E.,  of  the  Chlokaaaw  aurvey. 

Fink,  24  feet  north  of  road  to  Bounds  Ferry,  inside  of  fence, 
west  of  the  post  office;  iron  post 710.489 

Fink,  2  miles  west  of.  In  stone  undemeath  "  Fink "  triangulation 
Station;  copper  bolt 839.68 
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At  Denlion. 

Denison,  comer  of  Texas  Street  and  Austin  Avenue,  In  front  yard, 

near  gate  opening  on  Texas  Street,  property  known  as  "  Stuart        Feet. 
place;"  iron  post 757.129 

Pottiboro  weit  to  Woodblne  along  Xluonrl,  KaniM  fr  Tezai  By. 

Pottsboro,  foundation  stone  of  southwest  comer  of  brick  and  stone 

bulldtkig  owned  and  occupied  by  J.  E.  Reeves ;  bronze  tablet.l 767. 693 

Steedman,  50  feet  south  of  track  and  100  feet  east  of  soctlon  house, 
1  foot  above  surface  of  ground  (name  of  railroad  Station  is 
Deaver) ;  iron  post 631.897 

Whitesboro,  3.5  feet  above  ground  and  15  Inches  from  soutbeast  comer 

on  east  side  of  brlck  scbool  building ;  bronze  tablet 821. 538 

Woodbine,  2  miles  east  of,  south  side  of  east  end  bridge  over  Timber 
Creek,  about  30  feet  from  mile  pole  691,  cross  mark  on  southwest 
end  of  coping  stone 699.538 

BOMHAX  QüAD&AHGLE. 

Point  ft  mUet  east  of  Bonham  loutheast  and  northeast  along  hiffhway  and 

railroad  to  Koney  Orove. 

Bonham,  5  ralles  east  of,  600  feet  east  of  Tom  Hilton's  cotton  gin, 
100  feet  northeast  of  house,  south  of  road;  iron  post  8tami)ed  "  618 
PARIS  " 647. 879 

Bonham,  8.7  miles  east  of,  3.5  miles  south  of  Dodd  City,  comer  of 
fence,  at  fork  of  roads  to  Dodd  City  and  Shady  Grove;  iron  post 
stami)ed  "  662  PARIS  " 691. 984 

Bonham,  12  miles  east  of,  50  feet  north  of  Leonard  HuflTs  house,  12 
feet  east  of  Windom  road  and  5  feet  south  of  Bonham  road;  iron 
post  stamped  "636  PARIS" 665.514 

Bonham,  15.5  miles  east  of,  770  feet  west  of  Wood's  house,  at  big 

gate  south  of  road ;  iron  post  stamped  **  619  PARIS  " 648. 203 

Honey  Grove,  5  miles  southwest  of,  100  feet  north  of  C.  M.  Yeager's 
house,  in  solid  fctone  on  west  side  of  Honey  Grove-Cox  Bridge 
road ;  aluminum  tablet  stami)ed  *'  618  PARIS  " 646.  554 

Bavoy  to  Honey  Orove  via  Ravenna,  Ivanhoe,  and  Lamaioo. 

Savoy,  4  miles  northeast  of,  600  feet  soutbeast  of  Powers' s  ranch 
house,  800  feet  west  of  Pottiela  Creek,  8  feet  south  of  road,  in  large 
sandstone  ledge;  aluminum  tablet  stamped  **594  PARIS" 595.772 

Ravenna,  on  principal  street,  soutbeast  corner  of  frame  building  used 
as  post  Offlee ;  iron  post  stamped  "  597  PARIS  " 599. 010 

Ivanhoe,  3  miles  west  of,  5.5  miles  east  of  Ravenna,  0.5  mlle  east  of 
Intersection  of  crossroads,  on  south  side  of  road ;  iron  post  stamped 
"  593  PARIS  " 594.  705 

Ivanhoe,  northeast  comer  of  fence  around  Sam  Keene's  residence  on 

principal  street ;  iron  post  stamped  "  606  PARIS  " 608. 077 

Ivanhoe,  3  miles  east  of,  250  feet  south  of  intersection  of  Bonham 
road,  40  feet  north  of  gate  to  Atkln's  ranch,  east  side  of  road; 
Iren  post  stamped  "  607  PARIS  " 608. 974 
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I^masco,  Southwest  oonier  of  Windle  &  Goodman  störe  buildinfi:;        Fect 
Iron  post  stamped  "5S7  PARIS" 58S.3W 

Bols  d'Arc  Creek,  1.5  nilles  east  of,  8.5  mlles  north  of  Honey  GroTC^ 
at  end  of  lane  on  north  side  of  road  at  tnm  sonth;  Iron  post 
stamped  "520  PARIS" 521.796 

G.  B.  Crumpeeker's  fiirm,  southeast  comer  of  fence  aroand  house, 
300  feet  east  of  interseetion  of  Bonham,  Paris,  and  Honey  Grove 
roads;  iron  post  stamped  "  614  PARIS  " 61&633 

CLARKSYILLE  QUADBAHGLE. 

Pftrls  eaat  aloat  Tweu  A  Paeiflo  By«  to  OlarkwiUe. 

Blossom,  250  feet  east  of  Station,  100  feet  north  of  track,  east  slde 
of  sidewalk ;  iron  post  stamped  "  525  PARIS  " 526. 6S3 

Detroit,  100  feet  southeast  of  Station,  40  feet  south  of  track,  on  west 
side  of  principal  street  on  right  of  way ;  iron  post  stamped  **  481 
PARIS  " 482. 782 

Bagwells,  150  feet  south  of  Station,  northwest  comer  of  Dr.  W.  C. 

Stephen's  drug  störe;  iron  post  stamped  "475  PARIS** 476. S42 

Clarksville,  east  face  of  county  courthouse,  north  side  of  maln  en- 
trance;  aluminum  tablet  stamped  "431  PARIS" 432.369 

OUrksville  weat  to  Parig  tU  Faught  post  oftoe. 

Clarksville,  3.51  uilles  north  of,  at  Interseetion  of  Clarksville-AIbion 
road,  southeast  comer  of  J.  A.  Jamieson's  fence;  Iron  poet  stamped 
"  465    PARIS  " 466. 966 

Clarksville,  8.51  miles  northwest  of,  at  interseetion  of  Bagwells  and 
Manchester  public  roads,  4  miles  northeast  of  Bagwells,  600  feet 
south  of  A.  L.  Cook's  house;  iron  post  stamped  "481  PARIS" 482.309 

Detroit,  10  miles  north  of,  interseetion  of  Clarksville,  Pine  Bluffs» 
Detroit,  and  Manchester  public  roads,  Southwest  comer  of  Newell 
&  Hubbard's  farm  fence,  1,200  feet  west  of  main  crossroads,  on 
north  side  of  road ;  iron  post  stami)ed  "  509  PARIS  " 510. 7T0 

Woodland,  5.31  miles  west  of,  10.51  miles  northeast  of  Paris,  200  feet 
north  of  J.  P.  Haigood*s  farmhouse,  on  north  slde  of  road  alongslde 
rail  fence;  iron  post  stamped  "4G8  PARIS" - 470. 29T 

Faught,  100  feet  southeast  of  post-office  building,  at  Interseetion  of 
Paris  and  Blossem  public  roads;  iron  post  stamped  "  492  PARIS  "-      494. 044 

Givens,  150  feet  west  of  building  used  as  post  Office,  at  Junction  of 
Paris  and  Pine  Bluffs  road  with  Slate  Shoal  road,  alongside  rail 
fence;  Iron  post  stamped  "506  PARIS" 507.753 

Onthand  Creek  north  to  Clarkirllle. 

Stanley,  1.5  mlles  south  of.  1.250  feet  south  of  B.  C.  Wolfs  honse, 
east  of  road;  Iron  post  stamped  "  PrIm.  Trav.  Sta.  No.  29-866- 
1908  " 365.  749 

Clarksville,  2.8  miles  south  of,  100  feet  north  of  bridge  over  small 
stream,  west  of  road;  iron  post  stamped  "Prim.  Trav.  Sta.  16- 
390-1908" 889.708 
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PASZ8  aUADBANOLE.! 
Honey  &rove  louth  and  eaft  along  road  aouth  of  rallroad  to  Paris. 

Honey  Grore,  3.7  miles  south  of,  440  feet  southeast  of  Horace  Jones^s        Feet. 

house,  on  south  aide  of  road ;  iron  post  stamped  "  600  PARIS  " 601. 722 

Honey  Grove,  6.7  miles  east  of,  corner  of  Mrs.  C.  Jones*s  yard  house, 

100  feet  south  of  intersection  of  Unlon-Petty  road,  on  south  slde  of 

public  road  and  20  feet  west  of  Union-Petty  road ;  iron  post 569. 498 

Honey  Grove,  10  miles  east  of,  on  north  and  south  ridge,  north  side 

of  road,  125  feet  north  of  Smith  Rollin's  house;  iron  post '..      589.464 

Honey  Grove,  13.5  miles  east  of,  south  side  of  road,  20  feet  "west  of 

bridge  over  creek;  iron  post 522.287 

Ambia,  45  feet  south  of  Gült  Colorado  &  Santa  Fe  Ry.  Station,  27  feet 

west  of  main  track;  iron  post 552.202 

Honey  Grove,  21  miles  east  of,  4  miles  south  of  Paris,  at  public  road 

Crossing,  10  feet  northeast  of  dirt  road,  15  feet  northwest  of  rail- 

road  Crossing,  800  feet  southeast  of  Ben  Price*s  house ;  iron  post..      537. 094 

Honey  Grove  to  Parii  via  Tiger  Town  and  Xazey. 

Honey  Grove,  in  bottom  step  of  approach  to  First  National  Bank, 
corner  Fifth  and  Market  streets;  copper  holt  stamped  "675 
PARIS  " 676. 995 

Michigan  schoolhouse,  northeast  corner  of  fence,  7  miles  northeast  of 
Honey  Grove  (by  Monkston  road),  50  feet  northwest  of  W.  Hutch- 
inson's  farmhouse;  iron  post  stami)ed  "  607  PARIS  " 608. 858 

Tiger  Town,  Ck>thron's  störe,  30  feet  northeast  of  post-office  building, 
at  corner  of  fence;  iron  post  stamped  "  559  PARIS  " 561. 000 

Maxey,  northwest  corner  of  post-ofläce  building,  W.  J.  Wheeler's  störe ; 
iron  post  stamped  "  569  PARIS  " 570. 519 

Paris»  3  miles  west  of,  300  feet  west  of  bridge  over  Pine  Creek,  south 
side  of  road ;  iron  post  stamped  "  494  PARIS  " 495. 501 

Paris,  post-office  building,  right  side  of  entrance,  in  first  step ;  alumi- 
nmn  tablet  stamped  "601  PARIS" 602.667 

Dallas,  Farmersville,  McKinney,  and  Bockwall  30'  qnadrangles. 

COLLIK,  DALLAS,  KAVFHAN,  AliD  BOCKWALL  COUIVTIES. 

The  elevations  in  the  following  list  were  determined  by  primary 

leveling  extended.  from  bench  marks  of  the  Coast  and  Geodetic  Sur- 

vey  precise  level  line  along  the  Missouri,  Kansas  &  Texas  Ry.  at 

'Rockwall  and  Rowlett.    No  connection  was  made  with  the  Coast  and 

Geodetic  Survey  bench  mark  at  Garland. 

The  leveling  was  done  by  W.  A.  Gelbach  in  1909,  in  Cooperation 
with  the  State. 

BOCKWALL  QirAOBAKOLE. 

Bodkwall  sonthweit  along  Klsionri,  Kani&i  k  TexM  By.  to  Eait  7ork  of 
Trtnlty  Blver,  thenoe  along  hlghway  north  t.5  miles. 

Rockwall,  Boutbwest  corner  of  courtbouse,  in  sonth  face,  4  feet  above 
ground;   copper  bolt    (Coast  and   Geodetic   Survey   bench   mark        Feet. 
G  2  " ) 595.  749 

^Tbe  error  dlstrlbuted  in  this  llne  iB  excesaive. 
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Rockwall,  south  eiid  of  Missouri,  Kansas  &  Texas  Ry.  Station,  oppo-        F>^ 
Site  clsterii;  top  of  rall 553.4 

R<K*k\vaII,  2.5  nalles  soutliwest  of.  at  Missouri,  Kansas  &  Texas  Ry. 
brid^e  over  East  Fork  of  Trinity  River,  north  end  of  east  iiier: 
alumlnum  tablet  stamiied  "  Prim.  Trav.  Sta.  No.  4,  1909,  417  " 417. 3> 

Rockwail,  1.5  mlles  west  by  1.9  mlles  south  of,  13  feet  from  primary 
traverse  süition  343,  comer  of  brush  land;  copi)er  nail  in  root  of 
tree   412. 41 

Rockwail,  1.5  mlles  west  by  1.5  mi^es  south  of,  30  feet  north  of  pri- 
mary traverse  Station  344;  copi)er  nail  in  leaning  bois  d*arc  tree 412.42 

Rockwall,  1.5  mlles  west  by  0.3  mile  south  of.  primary  traverse  Sta- 
tion 350  plus  142.5;  copi)er  nail  in  bois  d'arc  stump 414.24 

Rockwall,  1.5  mlles  west  of,  40  feet  south  of  road.  about  40  feet  east 
of  sloujjh  bridge,  in  edjre  of  tlmberland ;  iron  iwst  8tami)ed  "  Prim. 
Trav.  Sta.  No.  13,  1909.  416 '» 415.  ««9 

Rock  wall,  1.5  mlles  west  by  0.8  mile  north  of,  150  feet  south  of  Rock- 
wall-Dallas road,  at  primary  traverse  Station  361 ;  copi)er  nail  in 
root  of  elm  tree : 413.75. 

Rock  wall,  1.5  mlles  west  by  1.6  miles  north  of,  26.6  feet  west  of  pri- 
mary traverse  Station  365 ;  copi)er  nail  in  root  of  bois  d'arc  tree 41S.  b- 

Point  4.8  milei  north  by  1.6  milei  weit  of  Bockwall  north  8  miles. 

Rockwail,  5  miles  north  by  1.5  miles  west  of,  35  feet  northeast  of 
primary  traverse  Station  384,  in  edge  of  timber;  copi>er  nail  in 
hackberry  tree 427. 57 

Rockwall,  about  5.5  miles  north  by  1.5  mlles  west  of,  northeast  comer 
of  X.  F.  Evan's  field.  south  side  of  road ;  iron  post  stamt)ed  **  Prim. 
Trav.  Sta.  No.  15,  1909,  433  " 433.  (M 

Rockwall,  6  mlles  north  by  1.5  miles  west  of,  39  feet  west  of  primary 
traverse  Station  3.S9,  on  line  between  two  flelds;  copi)er  nail  in  root 
of  water  elm  tree 431. 24 

Rockwall,  6.4  mlles  north  by  1.5  miles  west  of,  16.4  feet  north  of  pri- 
mary traverse  Station  391.  In  fence  llne;  copper  nail  in  elm  tree 432.71 

Rock  wall,  7  mlles  north  by  1.5  mlles  west  of,  primary  traverse  Station 
393  plus  119.3,  on  rlver  bank ;  copper  nail  in  root  of  water  elm  tree_      435.  S2 

Point  ne&r  Rockw&U  touth  to  point  8  milea  north  of  B&mi  Bridge. 

Barns  Bridge,  4.5  mlles  north  of,  east  of  road,  20  feet  west  of  rlver 
bank ;  copper  nail  In  root  of  burr  oak  tree 407. 84 

Barns  Bridge,  3.9  mllos  north  of,  51.5  feet  from  primary  traverse  Sta- 
tion 112 ;  nail  In  root  of  leaning  burr  oak  tree 405. 05 

Barns  Bridge,  3.3  ujlles  north  (»f,  2.5  miles  south  of  Missouri,  Kansas 
&  Texas  Ry.  bridge,  3(K)  feot  east  of  rlver;  Iron  post  stamped 
"Prim.  Trav.  Sta.  No.  5,  403,  1909" 403.0()2 

Barns  Bridge,  2.7  mlles  north  of,  29.5  feet  from  primary   traverse 

Station  129;  copper  nail 402.78 

Point  on  Dallas  and  Fomey  road  6.8  mile«  south  of  Barns  Bridge. 

Barns  Bridge,  5.8  miles  south  of,  800  feet  south  of  bridge  over 
East  Fork  of  Trlnlty  River,  at  turn  of  road,  near  slough,  40  feet 
south  of  road  corner,  on  Dnllas-Forney  road;  Iron  iwst  stamped 
"Prim.  Trav.  Sta.  No.  9,  1909;  No.  29,  1909" 383.581 
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DAXXA8  QVADBAVOLE. 

Point  1.6  mllei  nortli  by  1.6  mllei  weit  of  &ookwall  north  8.2  mllet. 

Rockwall,  1.5  miles  west  by  2.1  miles  north  of,  4.5  feet  southwest  of 

prima ry  traveree  Station  308,  on  bank  of  rlver,  copper  nail  in  root        Feet. 
of  20-lnch  leaning  oak  tree 421. 69 

Rockwall,  1.5  miles  west  of  by  2.5  miles  north  of,  prima  ry  traverse 
Station  3Gü  plus  519.7,  100  feet  east  of  river,  copper  nail  in  root  of 
spotted  oak 422. 10 

Rockwall,  2.S  miles  north  by  1.5  miles  west  of,  about  2  miles  north  of 
Uockwall-Dallas  road,  400  feet  east  of  East  Fork  of  Trinity  River, 
in  west  edge  of  timber ;  iron  post  stamped  "  Prlm.  Trav.  Sta.  No. 
14,  1909,  422" 422.362 

Rockwall,  3.1  miles  north  by  1.5  miles  west  of,  63.2  feet  east  of  pri- 
mary  traverse  Station  370,  copper  nail  in  root  of  16-inch  hackberry 
tree 424.14 

Rockwall,  4.1  miles  north  by  1.5  miles  west  of,  5.7  feet  west  of  prim- 

•  ary  traverse  Station  378,  in  edge  of  timber,  40  feet  west  of  river, 
copper  nail  in  mulberry  tree 427. 87 

Rock  wall,  4.3  miles  north  by  1.5  miles  west  of,  5  feet  west  of  prini- 
ary  traverse  Station  379,  copper  nail  20-inch  oak  in  edge  of  timber 
by  Geo.  Rogers's  fleld 426.62 

Rockwall,  4.8  miles  north  by  1.5  miles  west  of,  100  feet  west  of 
slough,  copper  nail  in  top  of  bois  d*arc  stump,  at  primary  traverse 
Station   382 . 427.  56 

Point  near  Bamt  Bridse  lonth  along  highway  and  woft  along  Tazai  ft  Paoiflo 
By.  to  Xeiqnite,  thenoe  north  along  hiffhway  to  Bowlott. 

Barns  Bridge,  2  miles  north  of,  at  primary  traverse  Station  135, 

copper  nail  in  top  of  stump  2  feet  high  near  edge  of  field 401. 99 

Barns  Bridge,  1.5  miles  north  of,  primary  traverFe  Station  140 ;  cop- 
per nail  in  notch  in  base  of  mulberry  tree 399.  583 

Barns  Bridge,  1  mile  north  of ;  iron  post  stamped  "  Prim.  Trav.  Sta. 

No.  6,  1909,  399  " 398.  870 

Barns  Bridge,  on  east  bank  of  river,  above;  copper  nail  in  base  of 

red  elm 396. 990 

Barns  Bridge,  130  feet  east  of,  in  fleld  south  of  road;  iron  post 

stamped  "  Prlm.  Trav.  Sta.  No.  7,  1909,  408  " 408. 257 

Barns  Bridge,  0.7  mile  south  of,  primary  traverse  Station  158 ;  copper 

nail  in  6-inch  stump  15  inches  high 397.  270 

Barns  Bridge,  1  mile  south  of,  primary  traverse  Station  159;  nail  In 

root  of  old  bois  d'arc  stump  in  open  ground 395. 920 

Barns  Bridge,  1.4  miles  south  of,  primary  traverse  Station  163 ;  co[)- 

per  nail  in  small  stump  15  Inches  high 304. 000 

Barns  Bridge,  1.9  miles  south  of,  primary  traverse  Station  166;  coiv 

per  nail  in  top  of  8-inch  stump 301. 830 

Barns  Bridge,  2.4  miles  south  of,  primary  traverse  Station  173,  250 

feet  south  of  fence;  nail  in  root  of  leaniug  white  ash 38S.  850 

Barns  Bridge,  2.9  miles  south  of,  primary  traverse  Station  177 ;  copper 

nail  top  of  8-lnch  stump 301. 520 

Barns  Bridge,  3.4  miles  south  of,  about  0.8  mile  north  of  Da  11ns- 

Fomey  road,  320  feet  south  of  corner  of  wire  fence  at  east  and 

west  lane,  18  inches  west  of  wire  fence  on  land  of  Jeff  Caldwell ; 

iron  post  stamped  "  Prim.  Trav.  Sta.  No.  8,  1909,  No.  17  " 389. 446 

80808'— BuU.  468—11 3 
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Bams  Bridge.  4.2  miles  soutb  of,  prima ry  travoi*9e  Station  1S4  plus        Fki. 

8JI8;  oopiier  noil  In  root  of  tree a^S-^O 

Barns  Bridge,  5  mlles  south  of,  prlmary  traverse  Station  191  plus; 

copiier  iiail  In  hackberry  tree 3Si4l' 

Barns  Bridge,  6.9  mlles  south  of,  prlmary  traverse  Station  2Q4,  75 

feet  Southwest  of  levee;  copper  na II  in  leanlng  elm  at  comer  of 

fleld SSl.fti 

Mesquite,  5.4  mlles  east  of,  Texas  &  Pacific  Ry.  crossin^  of  East  Fork 

of  Trinity  River,  48  feet  east  of  northeast  corner  of  wagon  bridge, 

about  15  feet  north  of  center  of  wagon  road,  102  feet  south  of 

Center  of  rallway  water  tank ;  Iron  post  stamiK*d  "  Prim.  Trav.  Sta. 

No.  10,  1909,  No.  22  " 383.  SIT 

Mesquite,  3.8  mlles  east  of,  1.8  mlles  west  of  East  Fork  of  Trinity 

River,  25  feet  south  of  track,  west  slde  of  road,  at  crossing;  iron 

post  stamped  "  1909  " 446.  Cßü 

Mesquite,  350  feet  east  of  Station,  at  crossing;  top  of  rall 496.  S 

Mesquite,  500  feet  west  of  Station,  100  f<^t  north  of  tracks;  Irou  post 

stami)ed  "  Prlm.  Trav.  Sta.  No.  11,  1909,  No.  25  " 484. 1>'» 

Mesquite,  2.5  mlles  north  of,  T  road  south ;  copper  nail  in  northwest 

Corner  of  iron  bridge  over  North  Mesquite  Creek 483.  üTi 

Newhope,  150  feet  north  of  main  crossroads,  east  slde  of  road ;  iron 

post  stamped  *'  Prim.  Trav.  Sta.  No.  22,  1909  " 534. 107 

Newhoi)e,  1.5  mlles  north  of,  1.5  mlles  south  of  Rose  Hill  (Housley), 

20  feet  east  of  north  end  of  bridge  over  Duck  Creek;  Iron  post 

stamiHMl  "  Prlm.  Trav.  Sta.  No.  21,  1909  " 444.  ?15 

Rose  Hill  (Housley),  300  feet  east  of  road  fork,  100  feet  southeast 

of  blacksmith  shop.  by  wlre  fence;  iron  i)08t  stamped  '*  Prim.  Trav. 

Sta.  No.  20,  1909,  505  " 504. 427 

Rowlett,  2.2  mlles  south  of.  20  feet  south  of  southeast  corner  of 

bridge  over  Rowlett  Creek ;  iron  post  stamped  "  1909  " 421. 60 

B&mi  Bridge  weit  along  Ughw&y  to  Kewhope. 

Barns  Bridge,  1  mile  west  of.  south  side  of  road,  opposite  corner  of 
timber  land,  in  root  of  bois  d'arc  stunip;  coi)per  nail 396.09 

Newhoi)e,  2.6  mlles  northeast  of,  30  feet  south  of  west  end  of  bridge 
over  Duck  Creek ;  iron  post  stamped  "  1909  " 42a  592 

Bowlett  BOtttheait  along  Mghway  to  polnt  near  BamB  Bridge. 

Rowlett,  1.5  mlles  east  of,  30  feet  south  of  west  end  of  west  Missouri, 
Kansas  &  Texas  Ry.  bridge  over  Muddy  Creek,  in  comer  of  right 
of  way  fence;  iron  post  stamped  "  423  1909  " 423. 303 

Rowlett,  3.3  miles  southeast  of,  0.5  mile  below  Junction  of  Muddy 
Creek  and  Rowlett  Creek,  0.2  mile  north  of  bridge  over  Rowlett 
Creek,  300  feet  northeast  of  levee;  copper  nail  In  east  side  of  dead 
bols  d'arc  tree 412.63 

Rowlett,  3,4  miles  southeast  of,  600  feet  northwest  of  bridge  over 

Rowlett  Creek;  copper  nail  In  northwest  corner  of  small  bridge__      412.23 

Rowlett,  4  miles  southeast  of,  0.5  mile  below  bridge  over  Rowlett 
Creek,  40  feet  east  of  bank  of  Rowlett  Creek ;  copper  nail  in  east 
slde  of  tree 409. 81 
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Rowlett,  4.2  mlles  southeast  of,  east  crcek  bank,  300  feet  north  of  Feet. 

levee,  at  edge  of  fleld;  copper  nail  In  leanlug  bois  d'arc  tree 409.98 

Barns  Bridge,  3  miles  northwest  of,  Iron  bridge  over  Rowlett  Creek, 

10  feet  north  of  east  end  of  bridge ;  iron  post  8tami>ed  "  407, 1909  "»  407. 028 

Böse  Kill  (HOIUI07)  northwMt  to  (Hrlaiid,  thence  northeait  and  southeast  to 

Bowlett. 

CentervIIle,  3.4  mlles  southeast  of  Garland,  2.9  mlles  northwest  of 
Rose  Hill,  100  feet  east  of  J.  M.  Davis  &  Bros.*  störe,  north  slde 
of  road  at  crossroads ;  iron  post  stamped  •'  53S  1909  " 537. 958 

Garland,  0.3  mile  southeast  of  Station,  500  feet  south  of  Missouri, 
Kansas  &  Texas  Ry.,  about  500  feet  east  of  crosslng  of  Missouri, 
Kansas  &  Texas  Ry.  and  Gulf,  Ck)lorado  &  Santa  Fe  Ry.,  top  of 
northeast  corner  post  of  concreto  bridge ;  mark  X,  painted  in  black_      527. 84 

Garland,  crosslng  of  Missouri,  Kansas  &  Texas  Ry.  and  Gulf,  Colo- 
rado &  Santa  Fe  Ry.;  top  of  rail 537.7 

Garland,  in  front  of  Missouri,  Kansas  &  Texas  Ry.  Station;  top  of 

rail 540. 6 

Garland,  1  mile  west  ot,  south  end  of  west  pier  of  Missouri,  Kansas  & 
Texas  Ry.  bridge  over  Duck  Creek;  aluminum  tablet  stamped 
"Prim.  Trav.  Sta.  No.  2.  1909,  551" 550.413 

Garland,  0.2  mile  north  of,  at  Gulf,  Colorado  &  Santa  Fe  Ry.  cross- 
lng; top  of  rail ' , 543.1 

Sachse,  2.5  mlles  southwest  of,  Gulf,  Colorado  &  Santa  Fe  Ry.,  at 

crosslng;  top  of  rail 527.6 

Garlaud,  about  3.5  miles  northeast  of,  200  feet  west  of  fork  of  road 
to  southwest,  near  house  in  small  grove,  in  northeast  corner  of 
bridge;  top  of  holt r.OS.  93 

Rowlett,  4  miles  northwest  of,  20  feet  from  southw€»st  corner  of  iron 

bridge  over  Rowlett  Creek;  iron  post  stamped  "453  1909" 452.695 

Rowlett,  1.2  miles  north  of  by  road,  T  road  northeast,  west  end 
of  culvert;  copper  nail 517.77 

Rowlett,  crosslng  of  Missouri,  Kansas  &  Texas  Ry.,  about  1,000  feet 
west  of  Station;  top  of  rail 506.9 

Rowlett,  in  angle  formed  by  right  of  way  fence  and  fence  at  road 
crosslng  about  700  feet  east  of  Station,  16  paces  north  of  center 
of  railroad  track,  4  paces  west  from  crossing,  and  between  fourth 
and  fifth  telegraph  poles  east  of  Station ;  bottom  of  Square  hole  cut 
in  top  of  limestone  i)ost  mnrked  "U.  S.  D  B.  M."  (Coast  and 
Geodetic  Survey  beuch  mark  F-2) 504.991 

Point  6  miles  northwest  of  Rowlett  north  to  Murphy. 

Note. — On  account  of  an  error  of  about  1  foot  in  the  llne  from  Row- 
lett via  Murphy  to  polnt  3  mlles  east  of  Wylle,  of  whlch  thls  lln^ 
forms  a  part,  the  fraction  only  has  been  adjusted,  leavlng  a  dlscrep- 
ancy  of  1  foot  to  be  found. 

Sachse,  1.5  mlles  southwest  of ,  east  end  of  north  pler  of  Gulf,  Colorado 
&  Santa  Fe  Ry.  bridge  6134  over  Rowlett  Creek,  3.5  mlles  north  of 
Garland;  alumlhum  tablet  stamped  "  Prlm.  Trav.  Sta.  No.  19, 
1909,  480  " 478. 726 
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SacliM;  Galt;  Colondo  k  SuiU  Fe  Rjr.  crossIng,  fwutb  of  Station;  T«t 

top  of  r»U 55ß  l 

Mmpliy,  1  mile  aouth  of,  sootbeiiiit  comer  of  cross  roads,  copper 

nail  in  root  of  elju  tree 5©.T& 


aVABBAVftLS. 
M«rpli7  «tft  te  psiat  1  all«  «aat  of  Wylla. 

Note — On  accoimt  of  a  gross  «ror  of  nearly  1  foot  in  the  line 
frooi  Rowlett  via  Muri>by  to  point  3  miiea  east  ^f  Wyiie,  of  whicli 
ttais  line  forma  a  part,  the  fraction  only  has  been  adjusted,  leaving 
a  dl8cre|Mim7  of  1  foot  to  be  found. 
Murphy,  1.2UC>  feet  aootb  of  8t  Louia  Soathwestem  Ry.  Co.  of  Texas 

Station,  soutbweat  comer  of  croesroads  near  picket  fence;    iron 

post  sUmped  "Prlni.  Trav.  Sta.  No.  18»  1909,  576'* 575A»13 

Marpliy,  at  crossing  weat  of  Station;  top  of  rall 57*16 

Wylie,  at>oat  0.2  mile  soath  of  nialn  part  of  town,  front  of  T  road 

north ;  iron  post  stamped  "  I*rlm.  Trav.  Sta.  No.  17,  1909,  547  *' :*^^^ 

Wylie,  1  mile  east  of,  about  100  feet  north  of  forlt  of  road,  copi>er  \ 

nail  in  root  of  leaning  tree -      465.51       j 

I 

rASMEEBVnxS  aUAD&AireLEJ 

I 

Poiat  1  nUo  aast  of  WjUe  oaat  8  ndloa. 


Wylie,  3  miles  east  of,  1,350  feet  west  of  bridge  over  East  Forle  of 
Trinity  River,  south  side  of  public  road ;  iron  post  stamped  '*  Prini. 
Trav.  SU.  No.  16.  1909,  450.''     (Adjusted  elevation  1  foot  greater.)-      44S.574 

Brenham,  Brymn,  Heanie,  Marlin,  Sealy,  Taylor,  Temple,  and  Waco  SO'  4«^^* 
rangles  (ineluding  Tariont  7^'  quadraagles  along  Braaos  and  Little  rivers). 

irSTÜI,    BELL,    BBAZOS,    BÜBLKSON,    FALLS,    HeLEKÜAK,    XILAM,    R0BEBT80?!,    WAUA 

AK»  WASHDCOTOK  COrUTlBS. 

The  elevations  in  the  following  list  were  determined  bj  primarv 
leveling  extended  from  bench  marks  of  the  Coast  and  Greodetic  Sur- 
vey  precise  leveling  near  Sealy,  Temple,  and  Waco. 

The  State  cooperated  in  the  leveling,  which  was  done  in  the  Sealy 
30'  quadrangle  in  1909  by  E.  L.  McNair,  C.  H.  Semper,  and 
F.  H.  West;  in  the  Brenham  30'  quadrangle  in  1909  by  McXair, 
Semper,  and  West,  and  in  1910  by  West  and  F.  J.  McMaugh;  in  the 
Bryan  30'  quadrangle  in  1909  by  Semper  and  West,  and  in  1910 
by  West  and  Thomas;  in  the  Hearne  30'  quadrangle  in  1909  bv 
McXair  and  Semper,  and  in  1910  by  West  and  P.  W.  McMillen:  in 
the  Marlin  30'  quadrangle  in  1909  by  Semper,  and  in  1910  by  McNair, 
McMillen,  and  West;  in  the  Taylor  quadrangle  in  1909  by  McXair. 
and  in  1910  by  McXair  and  McMillen;  in  the  Temple  30'  quadrangle 
in  1910  by  McNair  and  West ;  and  in  the  Waco  30'  quadrangle  in 
1909  by  Semper,  and  in  1910  by  West. 

^  On  account  of  a  grasB  error  of  nearly  1  foot  In  the  line  from  Rowlett  via  Murphy  to 
Point  3  miles  east  of  Wylie,  of  wbich  thls  Ilne  forms  a  part,  the  fraction  only  has  beeo 
adjusted,  learlng  a  dlscrepancy  of  1  foot  to  be  found. 
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BEALT  aVADRAirOLE. 
HcDowell  Bridge  north  alonr  hiffhways  to  Btael  fam. 

McDowell,  0.5  mile  east  of,  on  the  Missouri,  Kansas  &  Texas  Ry., 
on  bridge  2156  over  Brazos  River,  at  south  end  of  first  pler  west 
of  Austin  and  Waller  Ck)unty  llne,  on  top  surface  of  southemmost 
Short  sectlon  of  rail  resting  on  cement  pier,  2.5  centimetera  (about 
0.83   Inch)    Square,   chiseled   in   outline   between   two   transverse        Feet. 

girders  (Coast  and  Geodetlc  Survey  bench  marii  "S7") 124.510 

McDowell,  0.5  mlle  east  of,  on  top  of  iron  cylinder  pier,  west  end  of 
bridge,  twln  cylinder  plera,  bench  mark  on  pier  up  river,  at  Joln- 
ing  of  west  span  and  trestle  (Brazos  River  Survey,  IT.  S.  Army 

Engineers,  elevation  130.62) 124.202 

McDowell,  0.5  mile  east  of,  Missouri,  Kansas  &  Texas  Ry.  bridge 
over  Brazos  River,  south  side,  top  of  east  abutment;  aluminum 

tablet  stamped  "  129  1  Prim.  Trav.  Sta.  10  " •_ 129. 255 

McDowell  Bridge,  2.1  miles  north  of,  300  feet  east  of  Orange  Creek, 
5  feet  west  of  gate  at  Charles  Taylor's  farm,  south  side  of  road; 

iron  post  stamped  "  126  2  Prim.  Trav.  Sta.  11 " 125. 631 

McDowell  Bridge,  3.1  miles  north  of,  north  of  road,  in  root  of  elm 

tree;  spike  marked  "U.  S.  B.  M.  125" 125.25 

Junction  of  maln  road  with  lane  down  Orange  Creek,  east  margin  of 

road,  spike  in  root  of  48-inch  pecan  tree ;  marked  "  ü.  S.  B.  M.  131 "-      130. 84 

Wendts  Ferry,  about  1.3  miles  southeaat  of,  in  front  of  Lee  Penrise 
farmhouse,  south  side  of  road,  at  front  yard  fence;  iron  post 
stamped  "130  3  Prim.  Trav.  Sta.  12" 130.411 

Fork  of  road  to  Wendts  Ferry,  southwest  corner,  spike  in  root  of 

hackberry  tree;  marked  **  U.  S.  B.  M.  126" 125.66 

McDowell  Bridge,  6.9  miles  north  of,  0.3  mile  north  of  Wendts  Ferry, 
In  front  of  house  on  Frank  Meyer*s  place,  occupied  by  Allen  Mc- 
Dowell (colored),  north  side  of  road,  at  fence  llne;  Iron  post 
stamped  "  124  4  Prim.  Trav.  Sta.  13  " 124. 029 

Wesley  Church  (colored),  250  feet  north  west  of,  10  feet  north  of 
road,  15  feet  west  of  hackberry  tree;  iron  post  stamped  "128  5 
Prim.  Trav.  Sta.  14" i 128.236 

McDowell  Bridge,  11.2  miles  north  of,  at  three  comers,  Tom  Sterling's 
land,  house  occupied  by  Reader  Manning  (colored) ;  iron  post 
stamped  "  135  6  Prim.  Trav.  Sta.  15  " 134. 696 

McDowell  Bridge,  13.4  miles  north  of,  at  corner  of  Joe  Roblnson's 
land,  150  feet  north  west  of  house  occupied  by  Richard  Hamilton 
(colored),  at  corner  of  fence,  side  of  road;  iron  post  stamped 
"  136  7  Prim.  Trav.  Sta.  16  "— ' 135. 645 

Sunnyside,  0.5  mile  west  of,  at  four  comers,  soutbeast  corner,  east 
side  of  road ;  iron  post  stami)ed  "  170  8  Prim.  Trav.  Sta.  17  " 170. 400 

Sunnyside,  north  of,  east  side  of  road,  in  brauch  bottom,  spike  in 
root  of  post  oak;  painted  "153" 152.50 

Sunnyside,  2.4  miles  north  of,  on  J.  C.  Willis's  farm,  350  feet  west 
of  house,  50  feet  west  of  road  to  north,  10  feet  east  of  5-foot  post 
oak;  iron  post  stamped  "155  9  Prim.  Trav.  Sta.  18" 155.330 

Walter  Ix)fton's  farm,  1,000  feet  north  of  house,  on  east  margin  of 
road,  spike  in  root  of  hackberry  tree;  painted  "147  " 146.90 

Sunnyside,  4.1  miles  north  of,  at  west  edge  of  cotton  fleld,  6  feet  north- 
of  road,  10  feet  south  of  4-foot  ash;  iron  post  stamped  "149  10 
Prim.  Trav.  Sta.  19" 149.408 
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Steel  farm,  0.5  mile  south  of  bridge  over  Clear  Creek,  at  comer  of 
wire  fenoe,  pecan  tree  used  as  comer  post ;  iron  post  stamped  '*  144         fv^ 
11  Prlm.  Trav.  Sta.  20" 14iO^ 

McDowell  Bridr«  &jrth  »long  Ugltw&yB  to  point  1.8  miles  soath  of  Oocliraii. 

San  Felipe,  0.5  mlle  east  of,  at  Junction  of  McDowell-San  Felipe  road 
and  south  road  to  Wendt  Ferry;  iron  post  stamped  "124" 124.  OTS 

San  Felii)e,  000  feet  west  of  Methodist  Church,  on  north  slde  of  road 
midway  betweeu  T  roads  north  and  south,  si)lke  In  root  of  5-inch 
tree;  marked  "153" 152.  SS 

San  Feli|)e,  0.8  mile  north  of  Methodist  Church,  on  west  side  of  road 
to  Burleigh,  Just  north  of  small  bayou,  1,200  feet  north  of  cross- 
rouds;  Iron  iK)st  stami)ed  "127" 127.145 

San  Felipe,  1.7  miles  north  of  Methodist  Church,  on  road  to  Burleigh 
In  front  yard  of  Arthur  Washington's  place  at  T  road  to  San 
Felipe,  spike  in  stump  of  12-inch  chinaberry  tree;  marked  "  154.1 "-       153. 96 

Sealy,  4  miles  northeast  of,  on  John  Mueller's  place,  800  feet  west  of 
house  on  north  side  of  laue  from  main  road,  about  900  feet  east  of 
maln  road  to  Bellville;  iron  post  stamped  "158" 15S.  210 

Mills  Creek.  100  feet  north  of,  north  end  of  upper  steel  bridge  over 
creek  on  north  side  of  road,  75  feet  east  of  house  occupied  by  Squlre 
Campbell  on  Lewis  Downley's  plantation;  iron  post  stamped 
"  129  " 129.  Itö 

Mills  Creek  Bridge,  0.8  mile  northeast  of,  on  north  side  of  road  to 
Burleigh,  0.4  mile  south  of  Macedonia  negro  schoolhouse,  where 
road  makes  angle  to  north ;  spike  in  root  of  24-inch  hackberry  tree, 
marked   "  127.4  " 127,  26 

Macedonia  schoolhouse,  0.4  mile  north  of,  on  east  slde  of  road  through 
fields  to  Burleigh,  in  front  of  John  Matthew's  cabin ;  spike  in  root 
of  15-inch  oak,  marked  "  133.4  " 1 133.  20 

IJaek's  ginhouse.  300  feet  northwcFt  of,  75  feet  west  of  road  along 
fence  line :  spike  in  root  of  24-inch  pecan  tree,  marked  "  137.4  " 137. 16 

Hack's  ginhouse,  0.5  mile  north  of,  on  west  side  of  road  up  river, 
300  feet  northwest  of  cabin  to  east  of  road,  500  feet  southeast  of 
cabin  to  west  of  road,  0.5  mlle  south  of  Fort's  house;  iron  post 
stamped  "  140  " 139. 332 

R.  C.  Fort's  house,  0.8  mlle  north  of,  on  east  side  of  road  up  river,  on 
edge  of  river  bank ;  spike  in  root  of  12-inch  cottonwood  tree  whlch 
Stands  somewbat  alone  In  Clearing,  marked  "136.9" 136.66 

George  Morgan's  house,  75  feet  southwest  of ;  spike  in  root  of  stump 
on  west  side  of  road.  marked  "138.3" 138.  as 

Feorn  Keoeurather's  place,  300  feet  south  of  E3d.  Currey's  cabin,  20 
feet  south  of  ditch  across  cotton  fleld,  0.5  mile  southeast  of  Miller's 
gin ;  iron  post  stann)ed  "  144  " 143. 401 

Miller*s  gin,  1.3  miles  north  of,  at  junction  of  maln  road  to  Bellville 
and  road  through  Buck's  bottom:  spike  in  root  of  15-inch  oak  at 
northwest  corner,  marked  "  141.1 " 140. 82 

Buck*s  gin,  0.5  mile  south  of,  at  northeast  edge  of  Buck's  bottom,  20 
feet  west  of  road  at  gate,  600  feet  north  of  Williams's  negro  cabin; 
Iron  post  stami)ed  "141" 140.927 

Buck's  gin,  0.5  mile  northeast  of,  at  northeast  end  of  lot  for  Buck's 
quarters,  1,000  feet  north  of  Abe  Wrlght's  negro  cabin;  spike  in 
root  of  smaller  of  two  oaks  that  stand  together,  300  feet  south  of 
fence,  marked  "154.2" - _.       153.87 
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BRENHAX  QVADRAKGLE. 
Steel  farm  nortliwest  along  highway  tAong  eait  ilde  of  river  to  Barmon. 

Steel  farm,  0.5  mile  north  of,  gate  of  farmhouse,  east  side  of  road;        Feet. 
Iron  post  8tami)ed  *' 152  12  Prlrn.  Trav.  Sta.  21" 151.884 

Steel  farm,  at  corner  of  wlre  fence  front  of  slianty,  In  top  of  guaid 

post;  spike  imlnted  *'160" 160.20 

Steel  farm,  west  side  of  road,  200  feet  south  of  gate,  spike  in  root  of 

post-oak  tree;  painted  •'ISO" 180.05 

Steel  farm,  3  miles  north  of,  on  road  to  Hempstead,  600  feet  south  of 
fork  In  road  to  Lewisville,  15  feet  east  of  road ;  iron  post  stamped 
"  190  13  Prim.  Trav.  Sta.  22  " 189. 676 

Steel  furm,  6  miles  north  of,  on  road  to  Lewisville,  0.5  mile  west  of 
Hempstead  road,  north  side  of  road,  in  edge  of  woods;  iron  post 
stamiied  "  202  14  Prim.  Trav.  Sta.  23  " 205. 184 

Ijewisville  Church,  0.8  mile  northwest  of,  on  Crooks's  land,  500  feet 
north  of  house  occupied  by  John  Bush  (colored),  west  side  of 
road ;  iron  post  stami)ed  **  185  15  Prim.  Trav.  Sta.  24  " 187. 584 

Hempstead,  3.2  miles  west  of,  on  Houston  &  Texas  Central  R.  R.,  200 
feet  east  of  wooden  bridge,  800  feet  west  of  Pointer  Station  sign,  80 
feet  south  of  track;  iron  ix)st  stamped  "211  16  Prim.  Trav. 
Sta.    25  " 213. 578 

Harmon,  0.8  mile  west  of,  Houston  &  Texas  Central  R.  R.  bridge 
over  Rrazos  River,  south  side,  top  of  east  pler;  aluminum  tablet 
stamped  "  100  17  Prim.  Trav.  Sta.  26  " 171. 814 

Bnizos  River  Bridge,  toi)  of  west  pler,  no  mark  (ü.  S.  Army  Engi- 
neers'   elevation   196.01) 171.55 

Point  near  Harmon  north  along  weit  lide  of  Brasoi  Siver  to  Washington. 

New  Years  Creek,  county  bridge  over,  east  side,  top  of  north  abut- 

ment;  aluminum  tablet  8tami)e<l  "  1H5  18  Prim.  Trav.  Sta.  27" 164.923 

Mcdregor  farm,  south  side  of  road,  spike  in  root  of  pecan  tree; 

painted  "  163  " 163. 02 

Grand  Point,  opposite,  east  side  of  road,  spike  in  root  of  elm  tree; 

iminted  "  15S  " 157.  82 

Rlverslde  plantation,  0.5  mile  west  of,  200  feet  south  of  gate  to  lane, 

op|>osite  old  liouse,  at  west  margin  of  road;  iron  post  stamped  "  164 

19  Prim.  Trav.  Sta.  28  " 163.  742 

Henrj-  Hughea's  plantation,  at  edge  of  river,  spike  in  root  of  Spanish 

oak  tree;  painted  "laS" 167.74 

R.  R.  Felder's  farm,  west  side  of  road,  spike  In  root  of  ash  tree; 

painted  "  168  " 167. 57 

J.  F.  Buchana  n*8  land,  at  south  west  line,  30  feet  north  of  old  river 

levee,  at  road  to  negro  houses;  iron  post  stamped  "168  20  Prim. 

Trav.  Sta.  29" 167.787 

J.  F.  Buchanan's  land,  0.25  mile  west  of  house,  on  west  side  of  road, 

spike  in  root  of  elm  tree:  painted  "167" 166.68 

J.  F.  Buchanan's  land,  north  side  of  road,  spike  in  root  of  ash  tree ; 

painted  "  167  " 167. 09 

Buchanan*s  house,  ISO  feet  north  of,  on  Glddlngs  &  Buchanan*s  land, 

north  end  of.dam  arross  Jackson  Creek,  at  end  of  wire  fence;  iroij 

post  8tami)ed  "171  21  Prim.  Trav.  Sta.  30" 171.062 

Giddlngs  &  ßuchanan*s  land,  near  house  occupied  by  Jim  Franklin, 

spike  in  root  of  Spanish  oak;  painted  "192" 192.43 
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Lott's  place,  east  side  of  road,  spike  In  root  of  Spanish  oak ;  painted         Feet 
**  192  " 19L  51 

Jackson  Crock  dnm,  1.5  miles  north  of  Jim  Lott*s  land,  near  house  oc- 

cnpiod  by  Martin  Avery  (colored),  at  wire  gate;  Iren  poßt  stamped 

**  19G  22  Prim.  Trav.  Sta.  31 " 19a  274 

Lott's  i)lace,  nejir  Brown's  schoolhouse,  west  slde  of  road,  spike  in 

root  of  post  oak  tree;  painted  "238" 241.33 

Four  Corners,  northeast  conier  of  road,  900  feet  south  of  Brown's 

schoolliouse.  spike  in  root  of  post  oak  tree;  iminted  "211" '. 214.00 

Graball,  1.5  miles  south  of,  in  front  of  Sam  Grey's  house,  at  west  mar- 
gin of  road ;  iron  post  stamped  "  241  23  Prim.  Trav.  Sta.  32  " 244. 002 

Three  corners,  600  feet  south  of,  east  side  of  road,  spike  in  root  of 

pecan  tree;  painted  "293" 205.85 

Fiat  Prairie  Church,  0.5  mile  southeast  of,  east  side  of  road,  spike  In 

root  of  elm  tree;  painted  "174" 176.50 

Brazos  River,  Ix)ck  No.  1,  surface  of  water  at  upstream  end  of  lock, 

Oct.  30,  1909 L - 158.83 

Brazos  River,  Hidalgo  Falls,  400  feet  east  of  Lock  No.  1,  10  feet 

northeast  of  comer  of  offlce  building;  iron  post  stamped  *'190  SO 

Prim.  Trav.  Sta.  49A" - 193.047 

Brazos  River,  Lock  No.  1,  northwest  corner  post  of  old  lock-tender's 

house,  in  post  marked  "  U.S.B.M.  201.245";  spike  (Corps  of  En- 

ginoers*  bench  mark) 193.97 

Brazos  River,  I^ock  No.  1,  0.5  mile  north  of,  30  feet  east  of  road,  spike 

in  root  of  i)ecan  tree;  painted  "  193  7  " 195.78 

Brazos  River,  Lock  No.  1,  0.9  mile  north  of,  east  margin  of  road,  spike 

in  root  of  Spanish  oak:  painted  "100  8" 192.64 

H;irringt(»!i  switch,  1(K)  feet  south  of  railroad.  100  feet  west  of  high- 

way,  Spike  in  root  of  luickberry  tree;  paintecl  "  191  9" 193.22 

Harrington  Switch,  O.f)  mile  west  of,  20  feet  north  of  railroad  mile- 

jM^st  22,   at   fence  line;   iron   post   stamped  "189  31  Prim.  Trav. 

Sta.  50A" 192.524 

Ilarringtou  switch,  2.5  miles  west  of,  at  milei)ost  20,  north  side  of 

track.    at    feuce   line;    iron    post    stamped   "195   32   Prim.   Trav. 

Sta.  51A" 19S.236 

Ilarriugton  switch,  .S  miles  west  of,  railroad  bridge  2042,  north  side. 

east  end  ;  top  of  most  easterly  holt  in  guard  rail  "  198  13  " 200. 84 

Allenfarm,  2.(XK)  feet  west  of,  45  feet  west  of  mileix)st  18,  at  fence 

line;  iron  pc^st  stamped  "201  33  Prim.  Trav.  Sta.  52A" 204.227 

Allenfarm,  2.5  miles  west  of.  south  side  of  railroad,  at  fence  line;  iron 

l)ost  stanuKHl  ''  100  34  Prim.  Trav.  Sta.  53A" 201.  563 

Allenfarm.  3  miles  west  of.  at  railroad  bridge  2035i,  east  end,  south 

side;  top  of  holt  painted  "204  18" 206.44 

Sand  pit  north  along  highway  along  west  slde  of  river  to  point  near  Kopp« 

f  arm  bridge. 

Gulf.  Colorado  &  Santa  Fe  Ry.  l)ridge  over  Brazos  River,  down- 
stream  side,  top  of  west  pier;  aluminum  tablet  stamped  "203  35 
F»rim.  Trav.  Sta.  54A" . 206.490 

Ciiilf,  Colorado  &  Santa  Fe  Uy.  bridge,  0.5  mile  west  of,  on  road  to 
stoiie  qiiarry,  100  feet  north  of  railroad  track,  spike  in  root  of  live 
oak:   painted   "205  19" 208.56 

Lauderdale's  rock  crusher,  0.25  mile  northwest  of,  east  margin  of 
road,  spike  in  root  of  i>ost  oak;  painted  "205  20" 208.39 


Fiat  Prairie  Ghurch,  opposite,  6  feet  east  of  gate,  north  aide  of  road ;        Fe«t. 

iron  post  stamped  "  185  24  Prim.  Trav.  Sta.  33  " 187.  Ö74 

Graball-WashingtoQ  road,  GOO  feet  from,  west  aide  of  road,  c^ike  in 

root  of  post  oak  tree ;  palnted  "  200  " 204. 00 

Graball,  1.6  mlles  north  of,  at  three  cornerB,  east  niargin  of  road, 

Bpike  in  root  of  post  oak;  painted  "225" 229.01 

Graball,  2  miles  north  of,  Junction  of  Washington-Brenham  roads, 

northwest  comer  of  three  corners,  10  feet  f rom  comer  of  fence ;  iron 

post  stamped  "  270  25  Prim.  Trav.  Sta.  34  " 273.  810 

Bridge  over  Rocky  Creek,  100  feet  north  of,  west  margin  of  road,  spike 

in  root  of  locust  tree;  painted  "  240  " 244,  27 

Old  Washington,  1  mile  south  of,  125  feet  south  of  three  corners,  west 

margin  of  road,  spike  In  root  of  hackberry  tree ;  painted  *'  283  " 286. 17 

Old  Washington,  at  comer  of  road  opposite  störe ;  iron  post  stamped 

"  225  26  Prim.  Trav.  Sta.  35  " 228. 183 

Old  Washington,  bridge  over  Brazos  River,  west  pier,  south  end; 

aluminum  tablet  stamped  "  193  27  Prim.  Trav.  Sta.  36  " 196. 324 

Washlncrton  north  «long  hiffhway  alon^  eaat  lide  of  Brasot  River  to  Karrixiff- 
ton,  thenoe  weit  along  Chilf,  Colorado  Jk  Santa  Fe  Ry.  to  land  pit 

Washington,  bridge  over  Brazos  River,  south  end  east  pier  at  top, 

marked  "  U  A  S  "  (U.  S.  Army  Engineers'  elevaticm  201.26) 195. 18 

Washington,  bridge  over  Brazos  River,  0.5  mlle  northeast  of,  north 

margin  of  road,  spike  in  root  of  pecan  tree ;  painted  "  188  1 " 190.  85 

Washington,  bridge  over  Brazos  River,  1.1  miles  northeast  of,  north 

margin  of  road,  spike  in  root  of  hackberry  tree;  painted  "  180  2"_-      183. 45 
Navasota  River  Bridge,  200  feet  west  of,  at  road  leading  up  Brazos 

River,  comer  of  fence;  iron  post  stamped  "185  28  Prim.  Trav. 

Sta.  37  " 188. 174      . 

Navasota  River  Bridge,  1.5  miles  north  of,  100  feet  east  of  road,  spike 

In  root  of  pecan  tree;  painted  "  185  5" 187.87 

Navasota  River  Bridge,  1.8  mlles  north  of,  20  feet  east  end  of  bridge 

over  slough;  iron  post  stamped  "187  29  Prim.  Trav.  Sta.  48A" 189.640 

Navasota  River  Bridge,  2.2  miles  north  of.  south  margin  of  road, 

spike  in  root  of  elm  tree ;  painted  "  186  6  " 188. 82 

Lauderdale's  quarry,  1  mile  north  of,  west  side  of  road,  at  three 

corners,  spike  in  root  of  pecan  tree;  painted  "  195  21 " 197. 99 

Lauderdale's  quarry,  1.5  miles  north  of,  50  feet  west  of  road,  spike  in 

root  of  pecan  tree;  painted  "  202  22 " 205.  25 

Lauderdale's  quarry,  2  miles  north  of,  on  Stone  farm,  west  margin  of 

road,  at  gate,  5  feet  from  gatepost;  iron  post  stamped  "204  36 

Prim.  Trav.  Sta.  55A" 206.795 

Stone  farm,  2.5  mlles  north  of,  stone  quarry,  east  side  of  road,  spike 

in  root  of  elm  tree ;  painted  "  198  23  " 201. 39 

Four  corners,  southwest  comer  of,  20  feet  from  comer,  spike  in  root 

of  ash  tree;  painted  "200  25" 203.63 

Lauderdale's  quarry,  3.2  miles  north  of,  border  of  Stone  and  Jackson 

farms,  5  feet  west  of  gate ;  iron  post  stamped  "  205  37  Prim.  Trav. 

Sta.  56A" 207. 723 

O.  A.  Seward's  farm,  south  margin  of  road,  8  feet  from  gate,  spike  in 

root  of  pecan  tree;  painted  "206  26" 209.29 

O.  A.  Seward's  farm,  0.5  mile  north  of  house,  east  margin  of  road, 

spike  in  root  of  cottonwood  tree ;  paüited  "  209  27  " 212. 44 
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Xash  place.  50  feet  east  of  read.  10  feet  east  of  crib,  spike  in  root  of        vttt. 

Iiecan  tree;  imlnted  "208  28" 211.03 

Coulter  place,  east  margin  of  road,  spike  in  root  of  backberry  tree; 

painted  **209  29" 211.92 

Sniitb*B  gin,  350  feet  west  of ,  5  feet  nortb  of  gate ;  iron  post  stamped 

"209  38  Prim.  Trav.  Sta.  57A" 212. 21< 

Smltb's  giu,  0.5  mile  north  of,  GO  feet  went  of  river  bank,  spike  In  root 

of  willow  tree;  painted  "211  29" 214.26 

Smith^s  gin,  1.5  niiles  north  of,  50  feet  east  of  road,  spike  in  root  of 

stump;  painted  "214  31" 2ia  SS 

Smith's  gin,  1.7  miles  north  of,  southwest  comer  of  three  comers,  side 

of  road,  spike  in  root  of  cottouwood  tree;  painted  "214  32" 217.  65 

Smith's  gin,  2.3  niiles  north  of  (Koppe  farm),  west  side  of  road,  6 

feet  froni  culvert ;  iron  post  stamped  **  215  39  Prim.  Trav.  Sta.  58A"_       217.  ^S2 

Point  1.8  milei  ■onth  of  Cochran  north  along  higbways  on  weit  lide  of  Braaoi 
Kiyer  to  Kouttcn  h  Texas  Central  B.  K.  brldge  over  river  at  Harmon  iwiteh, 
thence  north  alonf  hl^hways  on  east  lide  of  Braioi  Blver  to  point  1.7  miles 
■onth  of  Conrtney. 

Cochran,  in  front  of  schoolhouse,  on  east  side  of  road,  nail  in  root  of 
12-iuch  oak;  marked  "177.4" 177.07 

Cochran.  1.9  miles  north  of.  north  of  old  road,  about  0.3  mile  north  of 
negro  cabfn,  600  feet  south  of  branch,  at  end  of  lane,  on  edge  of 
highlnnd,  nail  in  root  of  IS-inch  oak:  marked  "184.6" 184.19 

Cochran.  3  miles  north  of,  on  road  to  Chai^el  Hill,  at  northwest  comer 
of  I-ew  Brook*s  place,  on  west  side  of  road,  at  angle  from  north  to 
east,  just  after  entering  bottom,  50  feet  south  of  large  bayou ;  iron 
post  stamiwd  "  151  " 150, 951 

Cochran,  4.6  miles  north  of,  on  Chaiiel  Hill  road,  at  southwest  comer 
of  three  comers.  in  front  o.f  Gns  Tumer's  (negro)  cabin;  iron  post 
stami)ed  "  157  " 157. 020 

Houston  &  Te.xas  Central  R.  R.  bridge  over  Brazos  River.  2.1  miles 
south  of,  on  Mars  Markup  plantation,  east  of  Chapel  Hill  road,  in 
front  of  cabiii  occupieil  by  Andrew  Jackson  (colored) ;  iron  post 
stami)ed  "  1G3  " 162. 301 

Houston  Ä  Te.xas  Central  R.  R.  bridge,  1.25  miles  south  of,  in  fleld  at 
south  eflge  of  road  through  field,  nev.r  old  levee.  600  feet  west  of 
negro  cabln,  nail  in  root  of  IS-inch  pecan  tree 159.43 

Houston  &  Texas  Central  R.  R.  bridge  o\er  Brazos  River,  O.S  mile 
west  of  Harmon.  in  top  of  e:  st  pier  south  side;  aluminum  tnblet 
stamped  "169  No.  17  Prim.  Trav.  Stat.  2r>  " 171.814 

Harmon,  opjiosite  Station,  spike  in  telegraph  pole;   marked  "158" 

(Semi)er's  beuch  mark) 161.41 

Houston  &  Texas  Central  R.  R.,  0.7  mile  north  of  railway,  about  400 
feet  from  timber  to  east  and  west,  nail  in  root  of  36-inch  elra  which 
Stands  alone  in  cotton  field;  marked  "154.1" 156.81 

Stone's  gin,  l.,500  feet  southeast  of,  on  Stone  plantation,  6  feet  north 
of  road  from  house,  on  hlll  to  east.  5- feet  from  gin  house,  15  feet 
southeast  of  .30-inch  i^ecan  tree  which  Stands  alone  in  cotton  fleld ; 
iron  post  stamped  "102  Prim.  Trav.  Sta.  38A" 164.172 

Stone's  gin,  0.6  mile  northeast  of,  about  400  feet  east  of  main  timber 
llne  along  river,  in  thicket,  notch  in  root  of  western  of  two  large 
dead  trees;  marked  "160.9" 163.41 
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Stone*8  gln,  1.1  n^les  tiotth  of,  on  north. side  of  large  bayou,  at  edge 
of  tlmber  along  bayou,  about  300  feet  north  of  maln  tiniber  line 
along  river;   notch  between  forks  of  two   forked  elms,   marked        Feet. 
"  163^  " 165. 68 

John  Torrey's  house,  200  feet  northeast  of,  150  feet  south  of  stable, 
100  feet  Boutheast  of  8-lnch  dead  pecan  tree,  about  1.5  mlles  South- 
west of  Wood's  giuhouse ;  iron  post  stamijed  "  175  Prim  Trav. 
Sta.  39A" 177.  657 

John  Torrey's  house,  0.8  mile  north  of,  100  feet  northeast  of,  mouth 
of  ditch  dug  on  cut-off,  5  feet  east  of  rlver  bank  at  north  edge  of 
tiniber;  nail  in  root  of  12-inch  cottonwood  tree,  marked  "  167. 1 " 169. 37 

John  Torrey's  house,  1.1  miles  northeast  of,  75  feet  south  of  fleld  road 
through  Loch  Buchanan's  bottom,  50  feet  west  of  edge  of  cotton 
and  corn  flelds,  15  feet  west  of  16-iuch  oak,  which  Stands  500  feet 
east  of  thicket  and  is  distinguishable  as  the  only  oak  in  field  with 
leaves  to  top;  iron  post  stamped  "  178  Prim.  Trav.  Sta.  40A" 180.  633 

Negro  sett lernen t  on  Loch  Buchanan's  plantation.  In  w^est  side  of 
quarters.  Just  west  of  tank;  nail  in  root  of  26-inch  oak,  marked 
"  208.7  " 211. 09 

Wood's  gln,  1  mile  north  of,  at  south  west  corner  of  road  to  Clark's 
bottom  and  road  through  negro  settlement;  nail  in  root  of  24-inch 
oak,  marked   "200.7" 203.95 

Woodys  gin,  2.3  miles  northeast  of,  at  south  edge  of  Clark's  bottom, 
75  feet  east  along  road  to  east  at  foot  of  lane,  0.2  mile  north  of 
John  Marshairs  house;  iron  post  stami>ed  "168  Prim.  Trav.  Sta. 
41A" 171.659 

Charles  Thornton's  cotton  fleld,  south  west  corner  of,  about  0.8  mile 
Southwest  of  house,  200  feet  from  west  timber  line,  1,000  feet 
from  south  timber  line;  nail  in  root  of  24-inch  pecan  tree,  marked 
"  166.2  " 100.  23 

Charles  Thornton's  house,  in  fcot  of  brick  rier  u:ider  porch  at  south- 
eiist  corner;  cross  cut  on  brick  marked  "171.3" 173.30 

Charles  Thornton's  Loupe,  0.8  mile  northeast  of,  4C0  feet  south  of 
cabin,  10  feet  south  of  two  large  pecan  trees  which  stand  along  in 
fleld  about  75  feet  east  of  road;  iron  post  stamped  "173  Prim. 
Trav.  Sta.  42.V" 175.230 

Charles  Thornton's  house,  1.6  mlles  northeast  of,  150  feet  back  of  pate 
at  fence  corner,  at  corner  of  oUl  fleld,  cotton  fleld  and  timber,  on 
east  side  of  road  to  rallroad;  nail  in  root  of  12-Inch  hackberry 
tree,  marked  "173.9" 175.90 

Courtney,  2.5  miles  south  of,  100  feet  north  of  milepost  60,  300  feet 
north  of  Grimes-Waller  county  line  post,  at  northwest  corner  of 
road  crossing  wlth  Houston  &  Texas  Central  R.  K. ;  iron  post 
stamped  "192  Prim.  Trav.  Sta.  43A" 194.072 

Courtney,  1.7  miles  south  of,  bridge  "  61 A"  on  Houston  &  Texas  Cen- 
tral R.  IL,  west  wing  wall  of  south  abutment,  in  stone  30  Inches 
from  south  end,  8  inches  from  west  eilge;  chiseled  cross  in 
circle,  marked  "180.5" 182.21 

Courtney,  on  Houston  &  Texas  Central  R.  R.,  at  foot  of  princlpal 
Street,  75  feet  east  of  south  end  of  Station,  at  corner  of  fence ;  iron 
lK)6t  stamped  "  185  Prim.  Trav.  Sta.  44A"  (as  reset) 185. 121 
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Ckmrtney,  2.5  miles  north  of,  50  feet  west  of  Houston  k  Texas  Gen- 
tral  R.  B.  track,  at  road  croeslng,  0.2  mile  north  of  negro  cabln;        Ftat 
Iron  poBt  stamped  "181  Prim.  Trav.  Sta.  45A'' 18L72S 

Ck>artney,  4.6  mlles  north  of,  on  weat  end  of  aouthemnMMt  tnui»* 
▼erae  girder  In  bridge  of  Honattm  &  Texas  Central  R.  B.  over 
Walkers  Creek ;  chlseled  cross  marked  "  188.2  ** lflO.€8 

Walkers  Creek,  0.0  mile  northwest  of  Houston  &  Texas  Central  R.  B. 
bridge  over,  on  Wilson's  plantation,  l^iOO  feet  north  of  road  lead- 
ing  trom  railway  to  plantation  house^  about  0.5  mile  west  of  zaU- 
way.  15  feet  west  of  24-inch  oak  which  Stands  alone  in  small  tongoe 
of  highland;  iron  post  stamped  "107  Prim.  Trav.  Sta.  46^" IM.  112 

Barron's  plantation,  75  feet  sonth  of  house,  distinguishable  by  a 
white  stone  chimney  to  south,  copper  nail  in  root  of  8d-inch  oak ; 
marked  - 189.4  " l 180. 02 

Barron's  hoase^  000  feet  north  of,  on  east  side  of  road  to  gln»  oppo- 
Site  newly  built  negro  cabin,  copper  nail  in  root  of  12-lnch  elm 
tree ;  marked  "  18a4  " 188. 81 

Wilson's  gin,  0.4  mile  northwest  of,  000  feet  north  of  road  to  bottom, 
6  feet  east  of  north-south  fence  between  cotton  fields  at  edge  of 
bottom;  iron  post  stamped  "180  Prim.  Trav.  Sta.  47A" 180.076 

Navasota,  0.8  mile  west  of,  at  west  end  of  wagon  bridge  over 
Navasota  Biver;  iron  post  stamped  "185  Prim.  Tray.  Sta.  87"...      188.174 

Old  WMhingtoB  Borthweot  along  roadi  vp  weit  dde  of  Bimioo  Xlvor  to  Oalf  , 

Oolorado  k  Sajita  Fe  Sy.  1>ridre  at  Band  pit. 

Old  Wasbington,  on  road  bridge  over  Brazos  River;  tablet  stamped 

"103  Prim.  Trav.  Sta.  36" 108.324 

Old  Washington,  0.8  mile  northwe8t  of.  on  east  side  of  road  to  Clay 
Station,  at  E.  C.  Currey's  house,  400  feet  south  of  T  road  west, 
copper  nail  in  root  of  20-inch  oak  tree;  marked  •* 236.4" 233.41 

Old  Washington,  1.6  miles  northwest  of,  on  east  side  of  road  to  Clay, 
300  feet  south  of  gate  aeross  road  through  Moore's  place,  nail  in 
root  of  30-inch  oak  tree;  marked  **  U.S.T.B.M.  192.1 " 180. 18 

H.  M.  Moor's  house,  0.7  mile  south  of,  at  Junctlon  of  Y  lane,  east  to 
house,  nail  In  12-inch  oak  tree;  marked  "262.3" ^S0.81 

H.  M.  Moor*s  place,  0.5  mile  north  of  cross  lune  along  lane  tliat  leads 
from  Moor*s  house  north  to  Wnshington-Indeiiendence  road,  east  of 
road  on  small  summlt,  at  vacant  shanty,  about  1.3  miles  southwest 
of  Moor's  house;  iron  post  stami)ed  " 286  Prim.  Trav.  Sta.  06A"___      283.270 

Charlie  Bruloor*s  house,  300  feet  south  of,  15  feet  from  road,  at 
angles  from  east  to  north,  in  sandstone  slab  from  Icdge  north  of 
road,  2-iuch  square  hole  chlseled  in  outline;  center  of  hole;  stone 
marked  "  302.44  " 200. 46 

St  Matthew's  Church  (negro),  0.5  mile  southeast  of,  40  feet  south  of 
angle  in  road  from  north  to  west,  nail  in  root  of  20-lnch  oak  tree; 
marked    "  341.2  " 837. 28 

St.  Matthew's  Church,  300  feet  west  of,  west  of  road;  Iron  post 
'stamped  "351  Prim.  Trav.  Sta.  97A" 346.039 

St.  Matthew's  Church,  0.8  mile  northwest  of,  in  bottom  175  feet  north 
of  flrst  bayou  north  of  church,  300  feet  west  of  thicket  along  river, 
in  center  of  fleld,  nail  in  root  of  36-hich  pear  tree ;  marked  "  207.3  ".      203. 88 
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St.  Matthew's  Chnrch»  1.8  mlles  west  of,  300  feet  sonth  of  rlver,  100 
feet  west  of  second  bayou  north  of  churcb,  in  cottonfield,  where 
bayou  tums  northwest,  nail  In  12-lnch  stump  cut  1  foot  bigh;        Feet. 
marked    "  209.7  " 205. 79 

Hockllng's  place,  0.5  mlle  nortbeast  of  house  In  comfleld  wbere  rlver 
makes  Sharp  nngle  from  west  to  south,  300  feet  east  of  one  side  of 
angle  and  1,000  feet  sonth  of  other  side,  5  feet  north  of  26-inch  dead 
pln-oak  tree,  300  feet  southwest  of  large  dead  limbless  tree;  Iron 
post  stamped  •*  218  Prim.  Trav.  Sta.  98A" 213.  715 

Rockllng*s  place,  1  mlle  nortbeast  of,  at  edge  of  rlver  In  woods,  nail 

In  root  of  12-inch  elm  tree ;  marked  "  205.3  " 201. 35 

North  bank  of  large  creek,  400  feet  from  Its  mouth,  at  south  end  of 
Clearing  used  for  bog  pasture ;  iron  post  stamped  "  205  Prim.  Trav. 
Sta.  99  A"  (as  reset) -. 199.528 

Yegua  River,  0.25  mile  south  of  mouth  of,  on  east  side  of  rlver,  nail 
in  root  of  30-inch  oak  tree  at  edge  of  rlver  at  boat  crossing; 
marked  "  205.7  " 201. 71 

Sand  pit,  on  downstream  end  of  west  pier  of  Gulf  Colorado  &  Santa 
Fe  Bailway  brldge;  aluminum  tablet  stamped  "  210  " 206. 490 

Sand  pit  north  along  International  ft  Oreat  Northern  R.  R.  up  eaet  side  of 

Brasoe  River  to  Enright. 

Clays  farm,  0.9  mlle  south  of  house,  1,800  feet  south  of  cabln,  in  fleld, 
400  feet  east  of  levee;  at  large  pecan  tree  which  Stands  alone  in 
fleld;  iron  post  stamped  '*  No.  11  Prim.  Trav.  Sta.  95A"  (reset 
value) 206. 720 

Clays  farm,  0.8  mile  east  of  house,  0.6  mile  south  of  section  house,  50 
feet  west  of  railroad,  north  of  dirt  road  at  crossing;  iron  post 
stamped  "No.  10  Prim.  Trav.  Sta.  94A" 234.060 

BRYAN  QT7ADRANGLE. 
Koppe  farm  brldge  northweet  along  weit  ilde  of  Brasoi  River  to  Fittbridge. 

Koppe  farm,  brldge  over  Brazos  Kiver,  west  abutment,  top,  on  down- 
stream side;  chiseled  Square  marked  "221  34" 224.68 

Koppe  farm,  0.2  mile  east  of,  160  feet  south  of  road,  spike  in  root  of 

Spanlsb  oak ;  palnted  "  213  35  " 216. 04 

Koppe  farm,  300  feet  north  of,  20  feet  north  of  culvert  over  drainage 

dltch,  400  feet  east  of  cotton  gin ;  iron  post  stamped  "  214  40  Prim. 

Trav.  Sta.  59A" 216.921 

Koppe  farm,  0.5  mlle  north  of.  40  feet  west  of  fork  of  road,  at  south 

margin  of  roads,  spike  in  root  of  stump;  palnted  "  214  36  " 217. 19 

Koppe  farm,  1  mile  north  of,  north  end  of  downstream  side  of  brldge, 

spike  in  guard  rail ;  palnted  "  213  37  " 216. 22 

Chance's  störe,  60  feet  south  of,  west  side  of  road.  8  feet  from  gate- 

post;  iron  post  stamped  "218  41  Prim.  Trav.  Sta.  60A" 220.813 

Chance's  störe,  0.2  mile  north  of,  west  side  of  road,  si)lke  in  tree 

root:  marked  "39" 210.37 

Chance's  störe,  1  mile  north  of,  350  feet  west  of  Whites  Chapel,  west 

margin  of  road,  spike  In  root  of  elm ;  palnted  "  221  40  " 224. 45 

Whites  Cbaiiel,  0.5  mlle  north  of,  west  side  of  road,  spike  in  root  of 

Spanlsb  oak;  palnted  "  222  41 " 225. 46 

Whites  Chapel,  1  mile  north  of,  east  side  of  road,  spike  In  root  of 

Spanlsb  oak ;  palnted  "  222  42  " 225. 44 
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Robin8on*s  place,  300  feet  west  of  house,  southwest  corner  of  road,  80 

feet  west  of  bani;  iron  poFt  8tanir)ed  "221  42  Prlm.  Trav.  Sta.         Feet 

61A" - 224.370 

Robln8on*s  place,  1  niile  north  of,  10  feet  east  of  gate,  margih  of 

road,  spike  in  root  of  asli  tree;  imiuted  **220  44  " 223.41 

Jones  Bridge  over  Brazos  River,  west  side,  downstream,  top  of  pler; 

aluminum  tablet  stamped  "  228  43  Prlm.  Trav.  Sta.  G2A" 230.945 

Jones  Bridge  over  Brazos  River,  east  end,  upstream  side,  top  of  pier 

(U.  S.  Arniy  Engineers'  iHJUch  niarls;  uo  marlt) 233.22 

Wooden  bridge  over  branch,  15  feet  south  of,  east  side  of  road,  8i>ike 

in  root  of  iiecan  tree:  paiuted  *' 219  4G" 222.05 

Butler*8  cotton  gin,  0.2  mile  soiitli  of,  50  feet  southeast  of  road ;  splke 

in  root  of  iiecan  tree,  [wiinted  '*  223  48  " 225.89 

Butler*s  place,  soutbwest  corner  of  j-ard ;  iron  post  stamped  "  225  44 

Prlm.  Trav.  Sta.  63A" 227.809 

Butler's  place,  0.5  mile  north  of,  west  margin  of  road ;  spike  in  root 

of  elm  tree.  palntetl  "220  49  '* 222.85 

Butler's   place.   1    mile   north   of.   west   margin    of   road;    spike  in 

elm  tree,  iMiinted  "219  50" 222.11 

Butler's  place,  1.7  miles  north  of,  west  niargin  of  road;  spike  In  root 

of  elm  tree,  painted  "226  51" 228.86 

Butler's  place,  2  miles  north  of,  100  feet  w^cst  of  culvert,  opposite 

corner  of  pasture.  north  margin  of  road ;  iron  post  stami)ed  "  224  45 

Prlm.  Trav.  Sta.  G4A" 227.434 

Butler's  place,  2.5  miles  north  of,  00  feet  north  of  offset  in  road,  west 

niargin  of  road ;  spike  in  root  of  ijecan  tree,  painted  **  228  52  " 231.05 

Pittbridgo,  1.0  miles  s-oiith  of.  wost  margiu  of  road;  spike  in  root  of 

ash  tree,  painted  "  2'M  5:5" 233.92 

Bayou  Bridge,  150  foei  north  of,  east  niarpin  of  road;  spike  in  root  of 

elm  tree,  painted  "2^^0  54" 233.06 

Enrlght  northwest  by  highway  along  railroad  to  Pittbridge. 

Enright,  0.4  mile  north  of.  east  of  track,  sonth  of  road  at  crossing; 

iron  i>ost  stamped  "  Xo.  1)  Prini.  'l'rav.  Sta.  0:{A" 287.282 

Rayder,  0.8  mile  south  of,  4CK)  feet  north  of  sign  "  Enright  1  mile,"  in 
west  longitudinal  girder  o\er  bridge  llis:  top  of  north  l)olt,  marked 
"No.  21" 293.95 

Wilkins,  1.1  miles  west  of,  on  east  side  of  road  to  Koppe's  bridge,  at 
top  of  sniall  snnnnit,  3  feet  west  of  wire  l'ouce;  iron  ix>st  stamped 
"No.  8  Prini.  Trav.  Sta.  i)2A" 2S6.  294 

Koppe's  Bridge,  1  mile  north  of,  on  north  side  of  road  through  cotton 
field,  0.4  mile  west  of  cabin,  at  three  large  elm  trees;  iron  post 
stamped  "  No.  71  Prim.  Trav.  Sta.  91A" 216. 190 

Whites  Creek,  1.25  miles  south  of,  900  feet  southeast  of  brick  chimney 
of  burued  dwelling  on  point  of  high  land  abont  2(K)  feet  from  river, 
about  G(X)  f(H.»t  from  river;  nail  in  root  of  12-inr-h  pecan  tree  which 
Stands  between  two  small  slonghs,  marked  "  Xo.  13" 22S.  46 

Whites  Creek,  0.4  mile  south  of,  on  east  wlge  of  small  bayou  that 
runs  between  cotton  field  and  scattered  tiniber,  500  feet  from  river 
bank;  iron  post  stami>eii  "  Xo.  0  Prim.  Trav.  Sta.  90  A" 218,910 

Whites  Creek,  1,200  ft^t  north  of,  on  east  e<lge  of  i)ayou,  KM)  feet  from 
river  bank;  nail  in  root  of  two-pronged  pecan  tree;  temporary 
bench  mark ;  marked  "  No.  12  " 218. 85 
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Jones  Bridge,  3  mlles  east  of,  150  feet  northwest  of  river,  on  north 

edge  of  small  slough,  nail  In  12-inch  pecan  tre^  about  1  foot  above        Feet. 
ground,  temporary  bench  mark ;  marked  "  No.  11 " 222. 53 

Jones  Bridge,  2.1  niiles  east  of,  on  west  bank  of  Bushy  Creek,  1,000 
feet  north  of  river,  1,000  feet  southeast  of  negro  cabin  on  bare 
hill ;  iron  post  stamped  "  No.  5  Prini.  Trav.  Sta.  89  A" 221. 498 

Jones  Bridge,  1.6  miles  east  of,  4;50  feet  east  of  fence  directly  across 
river  from  Robinson's  place;  nail  in  root  of  36-inch  elm  which 
Stands  alone;  temporary  bench  mark;  marked  "  No.  10" 221.41 

Jones  Bridge,  1  mile  east  of,  in  old  cornfield,  600  feet  north  of  small 
bayou,  50  feet  west  of  timber  along  hlll;  nail  in  root  of  2S-inch 
pecan  tree;  temporary  bench  mark;  marked  "No.  9" 223.77 

Jones  Bridge,  in  soiith  side  of  west  pier,  in  top;  aluminum  tablet 

stamped  "43  228  Prim.  Trav.  Sta.  62  A" 230.945 

Jones  Bridge,  1.4  miles  west  of,  about  800  feet  east  of  river,  south 
edge  of  old  fleld,  north  edge  of  small  bayou,  nail  in  root  of  small 
three-pronged  blackjack ;  temporary  bench  mark ;  marked  "  No.  8  '•_      234.  28 

Jules  Koppe's  house,  3.3  miles  south  of,  at  north  edge  of  strip  of  tim- 
ber between  two  fields.  about  200  feet  west  of  southeast  corner  of 
north  field,  600  feet  east  of  river,  0.5  mile  north  of  Thompson's 
Creek,  nail  in  12-inch  elm  about  3  feet  above  ground;  temporary 
bench  mark;  marked  "  No.  7" 228.97 

Jules  Koppe*s  house,  2.6  miles  south  of,  south  side  of  lane  at  gate 
to  wood  road  which  runs  along  edge  of  small  field;  iron  post 
stamped  "  Prim.  Trav.  Sta.  88  A" 226. 485 

Jules  Koppe's  house,  O.S  mile  soutli  of,  on  west  side  of  road.  Just 
south  of  bayou  crossing,  nail  in  12-lnch  willow;  temi)orary  bench 
mark;   marked   "No.   5" 227.56 

Jules  Koppe's  place,  700  feet  southwest  of  John  Zullkowsky's  liouse, 
in  front  of  negro  cabin,  at  northeast  corner  of  T  road;  iron  post 
stamped  "Prim.  Trav.  Sta.  87  A" 244.881 

Jules  Koppe's  place,  0.5  mile  north  of,  west  of  road;  nail  in  root 

of  12-inch  hackberry  tree 243.82 

Pittbridge,  2.5  miles  southeast  of,  at  T  road;  nail  in  root  of  30- 

inch  oak  tree 261.13 

Pittbridge,  1.8  miles  east  of,  on  west  side  of  north-south  road  to 
Stone  City,  at  T  road  to  Bryan,  in  front  of  church  building;  iron 
post  stamped  "Prim.  Trav.  Sta.  86  A" 264.600 

Pittbridge,  in  steel  plate  at  top  of  west  steel  pier  on  north  side  of 

bridge;  chiseled  Square  in  outline 242.85 

Llttle  Brassos  Bridge,  1.2  miles  east  of,  White  church  at  T  roads,  at 

northwest  corner;  nail  in  24-inch  hackberry  tree 242.  92 

HEARKE  QT7ADRAK0LE. 

Point  S  milet  eait  of  Pittbrldgo  north  along  pnblio  roadi  np  east  lido  of 

Brasoa  River  to  Stone  City. 

Bridge  over  Little  Brazos  River,  0.6  mile  east  of,  along  road  to 

Bryan,  north  of  road  at  cabin ;  nail  in  root  of  24-inch  oak 245. 67 

Bridge  over  Little  Brazos  River,  west  end  of.  about  1.5  miles  south- 
east of  Stone  City,  south  of  road ;  iron  post  stamped  "  Prim.  Trav. 
Sta.  85A" 232.680 

Stone  City,  opposite  post  office;  nail  in  root  of  elm  tree;  marked 
"  Z^  " 242. 72 
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XarleTi  Ferry  (8tone  dir)  nortli  Mlong  roads  up  weit  tide  of  BrasM  XlT«r  to 

poUt  8  milet  louth  of  Sizmllo  Bridge. 

FiMt 
Marleys  Ferry,  800  feet  west  of,  near  störe ;  iron  post  stamped  "  262  *'      206. 617 
Marleys  Ferry,  1.8  mlles  north  of,  100  feet  from  river,  naü  in  12-inch 

elm  in  old  slough  tbat  rnns  along  river;  marked  "235  2'* 133.83 

Marleys  Ferry,  2.3  miles  north  of,  at  north  edge  of  Clearing.  400  feet 

from  river.  near  fence  line;  iron  post  stamped  '*251  Prinu  Trav. 

Sta.  84A" 2öa  653 

Cedar  Creek,  0.4  niile  south  of,  Uiram  Wilson*8  (colored)  place,  600 

feet  south  of  large  bayou  about  200  feet  from  river,  nail  in  17-inch 

wnlnut:  marked  "246.6" 245.21 

Cedar  Creek,  0.4  mile  east  of,  at  south  edge  of  thicket,  about  400  feet 

east  of  dllapidated  cabln  hi  cotton  fleld,  nail  in  36-inch  pecan  tree; 

marked  "  243.r>5  " 242. 11 

George  Washington's  (colored)  place,  about  2,000  feet  east  of  house. 

in  field  at  foot  of  road  to  l>ottom,  15  feet  west  of  ditch  through 

field,  near  two  i»ecan  trees  which  stand  close  together;  iron  post 

stamiied  •*247  Prim.  Trav.  Sta.  83A'* 245.079 

Jackson*s  plantation,  west  end  of,  at  east  edge  of  thicket  about  300 

feet  from  river,  nail  in  root  of  18-inch  wild  chinaberry  tree;  marked 

•*  249.9" 24a  42 

Jacksons*   plantation,  1,200  feet  north  of  cabiu  occupied  by  Dave 

Washington  (colored),  at  south  edge  of  timber,  nail  in  0-inch  oak; 

marked  "  286.23  " 284. 76 

Jim  Moor's  plantation,  about  0.5  mile  southeast  of  house,  1,200  feet 

wost   of   oabin,    In   cotton    field,   nail    in    12-inch    pecan ;    marked 

"  289.4  " 287. 97 

Jim  Äoor's  plantation,  ou  east  edge  of,  ,'500  feet  wost  of  Strip  of  tim- 

ber  along  Damm  Rranch,  nail  in  12-in(h  oak;  marked  "  266.9 "___       265.38 
Throe  corners,  south  side  of  road  at,  rAH)  feet  west  of  negro  cabin, 

near  large  oak;  iron  post  stanu)e(l  "271.8" 270.29 

Craig's  place,   dire(.'tly  east  about  70  fwt  from   liouse  occupied  by 

AVllliams,  nail  in  root  of  18-inch  oak  which  leans  toward  house; 

marked    "  279.2  " 277.  Tl 

Rita,  1.5  miles  northeast  of.  at  east  (Hlge  of  timber.  in  bottom,  0.4 

mile  south  of  old  cabin  which  Stands  on  small   knoll ;   iron  post 

stamped  "  2r»8  " 256. 001 

Y  road,  2.10  feet  north  of.  nc»ar  river,  on  enst  side  of  old  road.  10- 

peuny  nail  in  20-inch  oak;  markeil  "279.0" 27^18 

Pittbridge  north  along  highway  along  west  side  of  rl7er  to  Moseleys  Ferry. 

Pittbridge,  O.n  mile  west  of,  southwest  corncr  of  three  corners,  3 
feet  from  fence  corner;  iron  post  stampeil  "2*^1  46  Prim.  Trav. 
Sta.   CoA  " 234.  864 

Pittbridge.  1.5  miles  wost  of.  south  margiu  of  road.  si>ike  in  root  of 
pecan  tree;  painted  •'2.^S..">0" 235.84 

Parker's  störe,  1,(K)0  feet  north  of,  at  gate  leading  into  field.  north 

margin  of  road;  iron  post  stamiKHl  "  24.S  47  Prim.  Trav.  Sta.  66A"_       245.816 
Parker's  störe,  1  mile  north  of.  KM)  feet  west  of  road,  at  tum  to  east, 

spike  in  root  of  bois  d'arc  tree;  i)ainted  "  243  .^8  " 245.87 

Most»leys  Ferry,  0.3  miles  south  of.  north  margin  of  road,  siüke  in  root 

of  hackberry  tree;  painted  "253  59" 256.61 

Moseleys  Ferry,  600  feet  south  of,  30  feet  east  of  Sam  Wilson's 

Store;  Iren  post  stamped  "  2ß^  4^  YtVm,  Tt«.\.  Sta,  07 A" 265. 617 
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XoMleyt  Feny  north  alon^  oait  tlde  of  ri^er  alonr  Heame  k  Braioi  Valley 
B.  B.  and  Zntenational  ft  Oreat  Northern  B.  B. 

Moseleys  Ferry,  600  feet  east  of,  100  feet  east  of  Stone  City  post        Feet. 

Office,  spike  In  root  of  elm  tree;  palnted  "239  60  " 242. 72 

Moseleys  Ferry,  0.5  mile  north  of,  100  feet  west  of  ruilroad,  spIke  In 

root  of  pecan  tree;  palnted  "239  61" 242.32 

Stone  City,  1  mile  north  of.  50  feet  west  of  railroad,  spike  in  root.of 

pecan  tree;  painted  "245  62" 248.14 

Mills,  930  feet  north  of,  10  feet  west  of  trnck,  on  north  side  of  rail- 
road Crossing;  iron  post  stamped  "241  49  Prim.  Trav.  Sta.  08A"__      244.500 
Mills,  0.7  mile  north  of,  15  feet  east  of  railroad,  spike  in  root  of 

cottonwood  tree;  painted  "241  63" 244.00 

Mills,  1.1  miles  west  of,  110  feet  west  of  railroad,  spike  in  root  of 

pecan  tree;  painted  "245  64" 248.46 

SteeFs  störe,  0.2  mile  south  of,  150  feet  south  of  railroad  crossing, 

spike  in  root  of  hackberry  tree;  painted  "  244  65  " 247. 49 

Steers  Store,  railroad  crossing  at  frelght  platform,  20  feet  east  of 

track,  at  fence  comer;  iron  post  stamped  "245  50  Prim.  Trav. 

Sta.  e9A" 248. 900 

Steers  Store.  1  mile  north  of,  20  feet  west  of  track,  8i)ike  in  root  of 

pecan  tree;  palnted  "248  67" -251.88 

Steele's  störe,  1.5  miles  north  of,  80  feet  west  of  railroad  track,  spike 

in  root  of  cottonwood  tree;  painted  "252  68" 255.73 

Ashton's  gln,  200  feet  north  of ,  at  road  crossing,  6  feet  west  of  track ; 

iron  post  stamped  "251  51  Prim.  Trav.  Sta.  70A" 254.660 

Ashton's  gin,  0.5  mile  north  of,  120  feet  west  of  track,  spike  in  root  of 

cottonwood  tree;  painted  "249  69" 252.20 

Mumford,  0.7  mile  south  of,  50  feet  west  of  track,  spike  in  root 

of  elm  tree ;  painted  "  246  70  " 249.  70 

Mumford,  0.2  mile  north  of,  opposite  water  tank,  between  tracks  of 

Heame  &  Brazos  Valley  and  International  &  (Jreat  Northern  R.  Rs. ; 

iron  post  stamped  "254  52  Prim.  Trav.  Sta.  71A" 257.737 

Olinda  Switch,  opposite  railroad  crossing  of  Heame  &  Brazos  Valley 

and   International   &  Great   Northern   R.   Rs.    tracks;    iron   post 

stamped  "260  53  Prim.  Trav.  Sta.  72A" 263.411 

Tatsle  Switch,  on  International  &  Great  Northern  R.  R.,  330  feet  south 

of  Junctlon  of  railroads,  4  feet  south  of  Station   sign,  between 

tracks;  iron  post  stami)ed  "  261  54  Prim.  Trav.  Sta.  73A" 204.  505 

Valley  Junction,  1.5  miles  south  of,  6  feet  west  of  löilepost  09,  ou  In- 
ternational &  Great  Northern  R.  R. ;  iron  post  stamped  "261  55 

Prim.  Trav.  Sta.  74A" 264.944 

Valley  Junction,  0.8  mile  south  of,  80  feet  north  of  track.  opi)osite 

crossing,  spike  in  root  of  elm  tree;  painted  " 265  82 " 208. 15 

Valley  Junction,  45  feet  east  of  Station,  30  feet  south  of  east  and  west 

track;  iron  post  stamped  "274  56  Prim.  Trav.  Sta.  75A" 277.422 

YAlley  Jmiotion  north  alonr  International  ft  Oreat  Korthem  B.  B.  (eatt  lide 

of  river)  to  milepost  114. 

Valley  Junction,  2,200  feet  northwest  of,  40  feet  south  of  track,  spike 

in  base  of  milepost  101 ;  palnted  "270  84" 273.51 

Valley  Junction,  1.5  miles  north  of,  50  feet  south  of  track,  spike  in 
base  of  milepost  102;  painted  "266  86" 269.67 

89808**— Bull.  468—11 4 
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Valley  Junctlon,  2.2  miles  north  of,  150  feet  south  of  milepost  103, 

20  feet  east  of  track,  at  comer  of  wire  fence,  opposite  road  cros»-        Feet 

lug;  Iron  post  stamped  "  Prim.  Trav.  Sta.  No.  76  A  275  57" 278.360 

Valley  Juuction,  4.4  mlles  north  of,  10  feet  west  of  track,  opposite 

mllepost  105;  Iron  i)08t.  stamped  "277  58  Prim.  Trav.   Sta.  No. 

100  A  '• 280. 69U 

Milepost  106.   50  feet   south   of  track,   spike   in   foot   of;    painted 

"  276  92  " 1 279. 65 

Marriam  Station,  opposite  seed  house,  north  slde  of  track,  5  feet  south 

of  Station  sign ;  Iron  post  stamped  "  Prim.  Trav.  Sta.  No.  101  A 

282  59  " 285. 291 

Milepost  109,  5  feet  north  of,  30  feet  west  of  road ;  iron  post  stampf 

"Prim.  Trav.  Sta.  No.  102  A  283  60" 286.218 

Milepost  110,  in  first  telegraph  pole  south  of ;  spike  painted  "  286  98  "_      289. 81 
Milepost  111,  directly  west  of  iiost,  at  fence  post ;  iron  post  stami)ed 

"  Prim.  Trav.  Sta.  No.  103  A  290  61 " 293. 72S 

Mllepost  112;  spike  painted  "294  101" 297.43 

Milepost  113,  30  feet  west  of  track,  2  feet  south  of  post;  iron  post 

stamped  "  295  62  PRIM.  TRAV.  STA.  104  A  " 298. 179 

Mllepost  114,  in  flrst  telegraph  pole  south  of ;  spike  painted  "  297 104  "_      300, 67 

SIzmUe  Srldf«  north  alony  weit  ilde  of  rivor  to  point  near  Valley  Juiction.^ 

Sixmlle  Bridge,  1.4  mlles  southeast  of,  west  of  road,  300  feet  south  of 
Clearing  where  road  turns  east,  in  12-inch  oak  tree;  lO-iienny  nail_      304.12 

Sixmlle  Bridge,  0.8  mlle  southeast  of,  600  feet  south  of  negro*s  cabln, 
In  pasture,  50  feet  west  of  road  through  woods,  In  30-lnch  oak; 
10-penny  nall . 301. 2S 

Sixmlle  Bridge,  50  feet  from  north  end  of,  10  feet  east  of  road  from 
Stone  City  to  Gause;  Iron  post  stamped  "  Prim.  Trav.  Sta.  No.  80  A 
264  " 261. 996 

Sixmlle  Bridge,  0.5  mlle  northwest  of,  on  west  slde  of  road.  In  root  of 
12-inch  oak  tree;  10-penny  nall 283,44 

Slxmile  Bridge,  1.1  mlles  northwest  of,  0.6  mlle  north  of  public  road, 
on  east  slde  of  creek,  200  feet  south  of  Junction  with  creek,  to 
south,  in  notch  in  small  tree;  10-penny  nail 284.31) 

Sixmlle  Creek,  1.5  miles  south  of,  at  southwest  corner  of  Clearing, 
1,100  feet  southeast  of  dwelling,  50  feet  north  of  county  road,  to 
rlver,  200  feet  east  of  small  wooden  brldge,  near  gap,  In  18-inch 
white  oak;   nall   marked  "321.9" 319.82 

Twomlle  Creek,  1,000  feet  south  of,  nail  In  36-1  nch  pecan  tree  whlch 
Stands  alone  in  bottom;  marked  *<  263.7  " 261.43 

Brown's  farm,  800  feet  southeast  of  house  occupied  by  Williams,  at 
edge  of  cotton  fleld,  In  small  pasture,  at  sunimit  of  tongue  of  hlgh- 
land,  running  toward  rlver ;  Iron  i)ost  stamped  "  Prim.  Trav.  Sta. 
79  A  311 " 308. 21S 

Brown's  farm,  north  edge  of.  500  feet  south  of  timber,  nail  in  12-lnch 
pecan  tree  whlch  Stands  alone  in  fleld;  marked  "265.8" 263.39 

International  &  Great  Northern  R.  R.  brldge  over  Brazos  River, 
2.1  miles  southeast  of,  nall  In  root  of  large  pecan  slanting  toward 
hin  at  south  edge  of  Clearing,  300  feet  north  of  edge  of  thlcket; 

marked   "  270.7  " 26&  20 

^ — - — — ' 

^A  ffroBB  error  of  1  foot  has  been  adjusted  io  this  line. 
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International  &  Great  Northern  R.  R.  bridge  over  Brazos  River, 
1.5  miles  southeast  of,  about  800  feet  north -of  large  bayou,  300  feet 
west  of  cabin  on  hlll,  300  «feet  south  of  timber  at;  28-ineh  oak        Feet. 
tree:  iron  post  stannied  "  Prim.  Trav.  Sta.  No.  78-A  299.48" 296.920 

International  &  Great  Northern  R.  R.  bridge,  0.9  mile  southeast  of 
nail  in  root  of  36-inch  oak  on  Frank  Thomas*s  place,  near  fence  at 
north  edge  of  cotton  field,  nbout  800  feet  southwest  of  house; 
marked   "  302.8  " SQQ.  19 

International  &  Great  Northern  R.  R.   bridge,  0.5  mile  southeast 

of,  on  small  ridge,  nail  in  root  of  14-inch  pecan  tree 305. 05 

▼allej  Junotlon  weit  along  Intenuttional  Ib  Oreat  Kortham  B.  &.  1.7  milei, 

thenoe  north  to  Port  SulliYan. 

Valley  Jnnction,  at  southeast  comer  of  crossing  of  International  & 
Great  Northern  R.  R.,  iron  post  stamped  "Prini.  Trav.  Sta.  75 
A  274  " 277. 422 

Valley  Junctlon,  1.7  miles  west  of,  top  of  south  end  of  western  con- 
crete  retaining  wall  for  bridge  ''  95  C  "  on  International  &  Great 
Northern  R.  R. ;  aluminum  tablet  8tami)ed  "  Prim.  Trav.  Sta. 
No.  77  A  288" 285.068 

Little  River,  0.2  mile  south  of,  0.3  mile  from  mouth  on  bank  of  tim- 
bered  slough  300  feet  wide,  which  bears  S.  60  degrees  W.  of  open 
field  on  south  of  post  and  north  of  slough ;  iron  post  stamped  '*  Prim. 
Trav.  Sta.  No.  25  TEXAS  1910  273  " 270. 328 

Port  Sullivan,  about  0.6  mile  west  of,  Brazos  River  bridge,  on  land  of 
Mr.  Harbon,  at  south  fence,  lane  of  private  road  opposite  small 
Shanty,  In  clump  of  trees ;  iron  post  stamped  "  Prim.  Trav.  Sta. 
No.  1 " 301. 080 

Port  Svlllvaa  north  along  weit  lide  of  rivor  to  Wlldoat  Bridge  and  aoroit 

river  to  milepoit  109. 

Port  Sullivan,  1,500  feet  north  of  post  offlce,  300  feet  south  of  house, 
copper  nail  in  large  oak  tree  on  river  bank 283. 66 

Port  Sullivan,  0.8  mile  north  of,  copper  nail  in  pecan  tree  500  feet 
from  river  bank  in  open  fleld 276.00 

Port  Sullivan,  1.4  miles  north  of,  in  open  field,  2  feet  north  of  wire 
fence,  225  feet  from  river,  on  land  owned  by  John  Livingston  (col- 
ored) ;  iron  post  stamped  "Prim.  Trav.  Sta.  No.  26  TEXAS  1910 
281 "   280.  457 

Port  Sullivan,  2  miles  north  of,  in  open  field  and  300  feet  west  of 

timber;  nail  in  pecan  tree 281.43 

Port  Sullivan,  2.3  miles  north  of,  on  knoll  among  scattering  timber, 
copper  nail  in  hackberry  tree 304.  70 

Wildcat  Bridge,  3  miles  south  of,  550  feet  south  of  bank  of  Brazos 
River,  on  sloping  ground  at  edge  of  timber  line;  iron  post  stami)ed 
**  Prim.  Trav.  Sta.  No.  27,  TEXAS  1910  311 " 311 .  047 

Wildcat  Bridge,  2  miles  south  of,  copi)er  nail  in  large  pecan  tree  in 
open  fleld 284. 56 

Wildcat  Bridge,  0.9  mile  south  of,  about  0.5  mile  west  of  river  bank, 
at  edge  of  timber,  5  feet  south  of  wire  fence,  on  land  owned  by 
Mr.  Martin ;  iron  iwst  stamped  •*  Prim.  Trav.  Sta.  No.  28  TEXAS 
1910  322  " 322. 471 
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Wildcat  Bridge,  0.6  mile  south  of,  in  open  field,  300  feet  west  of  river, 
300  feet  from  wooded  rising  ground,  copper  nall  in  root  of  pecan        Fe«t 
tree ;  painted  "  U.S.B.M.  2ö3  " '_ 293. 04 

Wildcat  Bridge,  8  feet  from  southeast  comer  of,  in  top  of  concrete 
wing  wall ;  aluminum  tablet  stamped  "  Prim.  Trav.  Sta.  No.  29  288  "_      287. 43^ 

Galvert  Junction,  about  1  mile  south  of,  5  feet  north  of  milepoat  109, 
80  feet  west  of  railroad ;  iron  post  stamped  **  Prim.  Trav.  Sta.  No. 
102  A" 286. 218 

Wildoat  Bridge  north  along  weit  ilda  of  river  to  Black  Bridge  and  aoroea  river 

to  milepoet  118. 

Wildcat  Bridge,  0.5  mile  north  of,  800  feet  west  of  river ;  copper  nail 

in  root  of  small  pecan  tree  in  grade  In  cultivated  field;  painted 

"  U.S.B.M.  291 " 290. 59 

Wildcat  Bridge,  1  mile  north  of,  in  cultlvated  fleld,  about  600  feet 

west  of  river,  copper  nail  in  root  of  pecan  tree ;  painted  "  U.S.B.M. 

286  " 286. 42 

Wildcat  Bridge,  1.5  miles  northwest  of,  in  open  field  about  400  feet 

west  of  river  bank;  copi)er  nail  in  root  of  brushy  cedar  tree; 

painted  "  U.S.B.M.P.T.  Sta.  85  " 296.31 

Wildcat  Bridge,  2  miles  north  of,  opposite  Calvert  coal  mine  on  other 

side  of  river,  at  edge  of  timber  and  open  field.  2,000  feet  west  of 

river;  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  30  308  *' 308. lOS 

Wildcat  Bridge,  2.5  miles  north  of,  100  feet  southeast  of  dry  ravine, 

nail  in  root  of  hackberry  tree  on  bank  of  river ;  painted  "  No. 

19  P.T.  92" 290.16 

Wildcat  Bridge,  3.2  miles  north  of,  300  feet  west  of  river,  at  fence 

line  between  oi)en  fields;  copper  nail  in  root  of  small  pecan  tree. 297.41 

Black  Bridge,  1.2  miles  south  of,  copper  nail  In  oak  tree  on  river  bank 

at  edge  of  timber 305. 54 

Black  Bridge,  0.5  mile  west  of  Calvert,  in  top,  north  side  of  west 

pier;  aluminum  tablet  stamped  "Prim.  Trav.  Sta.  No.  31  300" 299. 4SI 

Valley  Junction  up  Little  Biver  to  polnt  8.6  milei  loathweit  of  Oameron. 

• 

Valley  Junction,  2.2  miles  north  of,  30  feet  east  of  International  & 
Great  Northern  R.  R.  track,  900  feet  south  of  public  road  crossing, 
200  feet  south  of  milepost  103;  iron  post  stamped  **  275" 27^260 

International  &  Great  Northern  R.  R.,  1  mile  west  of.  north  margin  of 
public  road,  opposite  negro  house,  copi)er  nall  in  root  of  bois  d*arc 
tree;  painted  "276" 275.425 

Port  Sulllvan,  50  feet  east  of  east  end  of  Brazos  River  bridge,  south 
side  of  road,  copper  nall  In  root  of  pecan  tree ;  paiuted  "  277  No.  2  "-.      276. 28 

Port  Sulllvan,  about  0.6  mile  west  of  Brazos  River  bridge,  on  land 
belonglng  to  Mr.  Harlan,  at  south  fence  llne  of  private  road  oppo- 
site small  Shanty,  in  clump  of  trees;  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  1  302" 301.080 

Port  Sulllvan,  1.1  miles  west  of,  150  feet  east  of  farm  road,  on  bench 
above  flood  piain,  copper  nail  in  root  of  pecan  tree  in  open  fleld; 
painted  "289  No.  3" 289.01 

Port  Sulllvan,  1.8  miles  west  of,  600  feet  east  of  negro  house.  copper 
nail  in  root  of  hackberry  tree  in  brushy  fence  line;  painted  *'285 
No.  4  "— 284. 81 
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Port  Sullivan,  2.1  mlles  west  of,  50  feet  south  of  fence  line,  200  feet 
west  of  negro  house  on  Mr.  Harlan's  land,  just  close  to  edge  of        Feet. 
flood  piain,  copper  nall  in  root  of  oak  tree;  painted  "  288  No.  5  "_-      287. 70 

Port  Sullivan,  2.6  niiles  west  of,  150  feet  northwest  of  fence  line  and 
vacant  shanty,  copper  nail  in  root  of  post  oak  tree  In  pasture; 
painted  "  287  No.  6  " 286. 10 

Port  Sullivan,  2.8  miles  west  of,  on  land  of  Rufus  Smith,  in  wooded 
pasture,  bench  above  flood  piain,  75  feet  south  of  gate,  350  feet 
south  of  house,  15  feet  northeast  of  painted  post  oak  tree ;  iron  post 
stamped  "  Prim.  Trav.  Sta.  No.  2  291 " 290. 359 

Port  Sullivan,  3.2  miles  west  of,  on  land  of  Rufus  Smith,  in  wooded 
pasture,  about  200  feet  west  of  negro  house,  100  feet  east  of  wlre 
fence,  copi)er  nail  in  root  of  blackjack  oak;  painted  "  287  No.  7 "—      286. 494 

Port  Sullivan,  3.7  miles  west  of,  farm  road  leading  west,  in  flood 
piain,  100  feet  west  of  gate,  in  fence  line  on  north  side  of  road,  cop- 
per nail  in  root  of  pecan  tree ;  painted  "  277  No.  8  " 276. 54 

Port  Sullivan,  4.1  miles  west  of,  dead  trees  around,  copper  nail  In  root 

of  pecan  tree  in  field ;  painted  "  278  No.  9  " 277. 12 

Port  Sullivan,  4.5  miles  west  of,  0.5  mile  east  of  public  road  leading 
across  Little  River,  copper  nail  in  root  of  lone  large  pecan  tree 
In  open  field ;  painted  "  279  No.  10  " 278. 74 

Cliff  Tyson*s  house,  0.5  mile  south  of,  public  road  crossing  Little 
River,  west  side  of  road,  5  feet  inside  of  wire  fence  and  5  feet  from 
a  comer  fence  post,  negro  house  across  road;  iron  post  stamped 
"Prim.  Trav.  Sta.  No.  3  281" 280.053 

Tyson's  house,  0.9  mile  southwest  of,  public  road  crossing  Little 
River,  0.4  mile  west  of,  75  feet  east  of  deep  slough,  copper  nail  in 
root  of  pecan  tree  (one  of  group)  ;  painted  "  283  No.  11 " 282. 60 

Tyson's  house,  1.4  miles  southwest  of,  0.5  mile  west  of  deep  slough, 
copper  nail  in  root  of  lone  i)ecan  tree  In  field ;  painted  "  283  No.  12  "_      282. 94 

Tyson's  house,  2.3  miles  southwest  of,  vacant  shanty  near  bank  of 
Little  River,  about  100  feet  west  by  100  feet  south  of  well,  at  fence 
line,  copper  nall  in  root  of  pecan  tree;  painted  "  286  No.  13  " 285.  Q8 

Tyson*s  house,  2.8  mlles  southwest  of,  about  200  feet  east  of  Little 
River,  in  open  field,  copper  nail  in  root  of  large  mulberry  tree; 
painted  "  296  No.  14  " 295. 78 

Cameron,  16.9  miles  east  of,  in  timbered  pasture,  at  fence  line,  10  feet 
west  of  a  gate,  55  feet  east  of  slough ;  iron  post  stamped  '*  Prim. 
Trav.  Sta.  No.  4  298  " 297. 185 

Cameron,  16.3  miles  east  of,  in  partly  cleared  bottom  land,  brush  and 
woods  on  south,  cleared  on  north,  just  south  of  farm  roadway,  cop- 
per nail  in  root  of  elm  tree;  painted  "  288  No.  15 " 287. 62 

Cameron,  16.1  miles  east  of,  large  cotton  field  on  south  and  west,  brush 
and  timber  on  northeast,  at  right-angle  comer  of  timber,  edge  of 
farm  road,  copper  nail  in  root  of  pecan  tree ;  painted  *'  287  No.  16  "_      286. 98 

Cameron,  15.3  mlles  east  of,  in  brush  and  wooded  area  partly  cleared, 
100  feet  west  of  wlre  fence,  copper  nail  in  root  of  elm  tree ;  painted 
"  288  17  " 287.  92 

Cameron,  14.8  miles  east  of,  at  south  edge  of  drainage  ditch,  copper 
nail  in  root  of  lone  elm  tree ;  painted  "  287  No.  18  " 286.  52 

Cameron,  14.4  miles  east  of,  on  sandy  knoll  about  20  feet  higher  than 
bottom  lands  and  extending  out  into  bottoms,  10  feet  north  of  wal- 
nut  tree,  90  feet  east  of  negro  house;  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  5  307" '^  «^« 
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Cameron,  13.6  mlles  east  of,  in  edge  of  woods,  90  feet  west  of  fence 
line  and  25  feet  soutli  of  fence  line,  open  flelds  east  and  north,  coi>-        Feet 
I)er  nail  in  root  of  large  cottonwood  tree ;  painted  "  292  No.  19  '* 291. 02 

Canieron,  13.3  miles  east  of,  36  feet  west  of  wire  fence,  in  small 
grove  between  oi)en  flelds,  copper  nail  in  root  of  15-inch  elm  tree; 
painted  "293  No.  20" 1 292.66 

Cameron,  12.6  miles  east  of,  in  open  field,  2,000  feet  sonth  of  house 
with  windmill  on  bluCT,  400  feet  west  of  fence  line,  copper  nail  in 
root  of  large  lone  i)ersinmion  tree  30  inches  in  diameter;  painted 
"  296  No.  21 " 295. 33 

Cameron,  12.2  miles  east  of,  at  fence  line  between  two  pestures, 
8  feet  east  of  20-incli  sycamore  tree,  about  1,000  feet  soutli  of 
low  frlnge  of  bills,  about  2,000  feet  southwest  of  house  with 
windmill,  350  feet  east  of  water  course;  iron  post  stamped 
"Prim  Trav.  Sta.  No.  6  299" 298.649 

Cameron,  11.4  miles  east  of,  copper  nail  in  root  of  large  lone  pecan 
tree  in  field ;  painted  "  301  No.  22  " 300. 90 

Cameron,  10.4  miles  east  of,  at  edge  of  hill  and  90  feet  north  of 
Little  River,  copper  nail  in  root  of  24-inch  oak  tree;  painted  "307 
No.    23" 306.71 

Cameron,  10.1  miles  east  of,  on  bench  land  30  feet  above  bottom 
lands,  scattering  timber  and  mesqiiite  bushes,  1,000  feet  east  of 
bottom  land,  copper  nail  in  root  of  leaning  mesquite  bush  near 
prlmary  traverse  Station  No.  59;  iminted  "333  No.  24" 332.30 

Omieron,  9.0  miles  east  of,  just  above  edge  of  bottom  lands.  In 
timl)ered  pasture,  copi>er  nail  in  root  of  20-inch  oak  tree;  painted 
"  309  Nu.  25  " 308.  98 

Cnuieron,  0.1  miles  east  of,  about  12  feet  above  bottom  land,  at 
fence  line.  15  feot  east  of  lono  elni  tree,  400  feet  south  of  house 
occupied  by  a  Mr.  Ilenson,  at  wire  j^ate;  iron  ix)St  stami>ed 
"Prim  Trav.  Sta.  No.  7  311  " 310.135 

Cameron,  8.5  miles  east  of,  about  500  fec^t  west  of  a  house,  copi)er 
nail  in  root  of  lone  elm  trcH^^  at  fence  line  between  two  pastures; 
painted  "318  No.  LM>  " 317.39 

Cameron,  7.8  miles  east  of,  at  e<ljre  of  woods  and  bottom  lands,  100 
feet  north  of  a  well  and  3(X)  feet  froin  a  house.  copi)er  uail  in  root  of 
l>ecan  tree:  painted  "319  No.  27" 318.49 

Cameron,  7.3  uiiles  east  of,  in  strip  of  timber,  (W  feet  west  of 
stream  froni  north,  copi^r  nail  in  root  of  24-inch  i>ecan  tree: 
painte<l  "813  No.  28" 312.02 

Cameron,  G.8  miles  east  of,  on  south  side  of  creek,  in  strlp  of  tim- 
lK»r  1.0<X)  feet  wide,  copper  nail  in  root  of  15-inch  elm  tree;  painted 
"  :W5  2i)  " 304. 19  . 

Cameron,  5.9  mlles  east  of,  on  south  marjrin  of  east-west  road,  10  feet 
east  of  an  elm  tnn?  15  inches  in  diameter,  blazed  and  marked,  50 
feet  east  of  boundary  fen<.i»  betwetMi  pasture  and  oi)eu  field;  iron 
post  stamped  "Prim.  Trav.  8ta.  No.  8  ,300" 305. Oa") 

Cameron,  5.0  miles  east  of.  8  feet  east  of  north-south  wire  fence,  edge 
of  woods,  open  land  toward  river,  copper  nail  in  root  of  double  elm 
tree;  painted  "300  No.  30" 305.0.") 

Cameron,  5  miles  east  of,  edjre  of  wo(»ds  running  north-south,  at  fence 

line,  copper  nail  in  root  of  elm  tree;  pahited  "309  No.  31" 308.06 
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Cameron,  4.5  miles  east  of,  Cameron-Heame  hlghway  at  crossing  of 
Elm  Creek,  under  elm  tree.  4  feet  west  of  same,  25  feet  west  of  bank 
of  creek.  225  feet  north  of  northeast  comer  of  bridge;  iron  post        peet. 
stami)ed  **  Prini.  Trav.  Sta.  No.  9  308  " 307. 280 

Cameron,  3.9  mlles  east  of,  west  slde  of  edge  of  timber  and  cultivated 
land,  4  feet  east  of  wlre  fence,  1,200  feet  west  of  house  on  hill,  cop- 
per  nail  in  ront  of  elm  tree  on  EIni  Creek ;  palnted  "  310  Xo.  32  "—      309. 63 

Cameron,  3.2  miles  east  of,  west  side  of  Elm  Creek,  50  feet  north  of 
fenee  line  and  500  feet  south  of  small  creek,  copper  nail  in  root  of 
elm  tree;  palnted  "307  No.  33" 306.58 

Cameron,  2.5  mlles  east  of,  on  narrow  ]:)oInt  of  land  running  out  Into 
bottom  lands.  100  feet  west  of  Little  River,  55  feet  southeast  of 
W.  K.  Hawkins's  house,  copper  nail  in  root  of  oak  tree  in  bam- 
yard;  palnted  **328  No.  34" 327.48 

Cameron,  1.9  miles  east  of,  on  bench  land  about  40  feet  above  river 
bottom  and  150  feet  north  of,  at  wire  fenee  line,  copi)er  nail  In  root 
of  hackberry  tree;  palnted  "350  No.  35" 349.07 

Cameron,  0.7  mile  east  of.  1.2  mlle  northeast  of  Gulf,  Colorado  &  Santa 
Fe  Ry.  track,  at  wire  fenee  line  between  fields,  50  feet  southwest  of 
large  lone  cottonwood  tree,  2,000  feet  east  of  sloping  ground  at  edge 
of  bottom  land.  tree  blazed  and  painted ;  iron  post  stamped  "  Prim. 
Trav.  Sta.  No.  10  3i0" A 309.458 

Cameron,  0.3  mlle  east  of,  about  3,000  feet  north  of  Gulf,  Colorado  & 
Santa  Fe  Ry.  track,  at  fenee  line,  on  north  margin  of  east- west  road 
(farm),  private  telephone  line  along  road,  copper  nail  in  root  of 
large  cottonwood  tree;  palnted  "311  No.  36" 310.50 

(*ameron,  0.4  mile  southwest  of,  about  800  feet  east  of  Gulf,  Colorado 
&  Santa  Fe  Ry.  track,  about  6  feet  above  bottom  lands,  near  wire 
fenee  line  and  row  of  scattering  trees,  copper  nail  in  root  of  hack- 
berry tree;  palnted  "319  No.  37" 318.93 

Cameron,  1  mlle  south  of,  on  road  leading  across  Little  River,  80 
feet  north  of  cemetery,  copiKjr  nail  in  root  of  oak  tree ;  palnted  "  336 
No.  38  " 336.  Ol 

Cameron,  about  1.2  mlles  southwest  of,  in  center  of  Cameron-Rock- 
dale  road,  250  feet  south  of  high  land,  120  feet  south  of  small  road 
culvert;  Iron  post  stami)ed  "  Prlm.  Trav.  Sta.  No.  11  313" 312.764 

Cameron  pumplng  Station,  175  feet  north  of  plant  and  100  feet  west  * 
of  road  from  Cameron  to  plant,  copijer  nail  in  root  of  large  cotton- 
wood tree;  painted  "315  No.  39" 314.78 

Cameron,  1.2  miles  south  by  1.2  mlles  west  of,  at  fenee  line  between 
tw^o  oi)en  cultivated  flelds,  about  500  feet  north  of  tlmbered  land,  in 
root  of  lone  elm  tree;  copi)er  nail  palnted  "318  No.  40" 317.03 

Cameron,  1.5  mlles  southwest  of,  in  oi)en  field,  100  feet  east  of  wire 
fenee,  copper  nail  in  root  of  lone  hackberry  tree ;  painted  "  319  No. 
41 " 318. 50 

Cameron,  2  miles  southwest  of,  0.2  mile  east  of  San  Antonio  & 
Aransas  Pass  Ry.,  on  edge  of  gully,  copper  nail  in  root  of  elm  tree ; 
palnted  "314  No.  41" 313.267 

Cameron,  2.5  miles  southwest  of  San  Antonio  &  Aransas  Pass  Ry., 
Bridge  232.9  over  Little  River,  35  feet  east  of  north  end  of 
trestle,  245  feet  north  of  north  end  of  iron  bridge,  250  feet  north 
of  river,  at  mlleiwst  "Houston  2S3;"  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  12  324" 323.182 
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Canieron,  3.1  niileB  soutbweBt  of,  in  tlmbered  pasture  about  50  feet 
east  of  private  i)a8ture  road  and  300  feet  west  of  Llttle  River, 
c(>i)i)er  nail  about  25  feet  above  bottom  lands  in  root  of  large  post        Vc^t 
oak  tree;  palnted  "341  No.  42" 340.22 

Canieroi),  3.6  niiles  8outbwest  of,  on  west  bank  of  watercourse,  ten 
fwt  east  of  wire  fence,  copper  nail  in  root  of  asb  tree  in  open  fleld ; 
painted  "315  No.  43" 314.63 

TAYLOR  aVADRAirOLE. 

Point   S.6  milei   ■oathweit  of   Oameron  northwett   tlong  hifhway  up  Littl« 

RlTor  to  Litttle  Bi^er  tUtUon. 

Canieron.  4.2  mlles  southwest  of,  in  tlmbered  pasture  covered  with 
uiesquite  bushes,  In  root  of  leanlng  niesqulte  tree;  copper  nail; 
painted   "323  No.   44" 322.88 

Cunieron,  4.8  miles  southwest  of,  at  cross  of  two  fences  and  Join- 
ing  poInt  of  two  tlml>ered  pastures  and  two  open  cultivated  fields, 
ooi)i)er  nail  in  root  of  tree  at  fence  llne ;  painted  "  326  No.  45  " 325. 42 

Canieron,  5.4  mlles  soutbwest  of,  between  timl>ered  pasture  and  large 
open  cultivated  fleld,  S  feet  north  of  wire  fence,  copper  nail  in  root 
of  elm  tree;  painted  "323  No.  46" 322.51 

Tompkins  oonvict  farm,  at  end  of  long  strip  of  .timber  about  0.8  mlle 
east  of  convict  quarters,  3  feet  west  of  wire  fence  between  pas- 
ture and  open  fleld,  large  cleared  fleld  to  west  and  south;  iron 
post  stamped  "  Prim,  Trav.  Sta.  No.  13  328" 327.585 

Tompkins  convict  farm,  about  1,000  feet  southwest  of  convict  quar- 
ters, 75  feet  south  of  wire  fence,  in  large  oi)en  cultivated  fleld,  cop- 
per nail  in  root  of  large  loue  oak  tree;  painted  "330  No.  47" 329.214 

Tompkins  convict  farm,  0.4  mlle  west  of  quarters,  in  water  course 
in  small  pasture,  about  300  feet  west  of  house  on  hill  and  20  feet 
west  of  wire  fence,  copper  nail  in  root  of  ash  tree;  iminted  "325 
No.   48  " 324. 15 

Tompkins  convict  farm,  1.1  miles  west  of  quarters,  at  fence  line  be- 
tween two  large  cleared  cultivated  flelds,  copper  nail  in  root  of 
small  elm  tree;  painted  "334  No.  49"_: 333.18 

Tompkins  convict  farm,  l.S  mlles  west  of  quarters,  west  margin  of 
Cameron-Thorndale  road,  beslde  wire  fence,  85  feet  north  of  small 
wooden  road  bridge,  80  feet  north  of  lone  double  elm  tree  on  east 
side  of  road;  iron  i)ost  stami)ed  "Prim.  Trav.  Sta.  No.  14  336"—      335.079 

Tompkins  convict  farm,  2  miles  west  of  quarters,  in  an  open  culti- 
vated fleld  about  500  feet  north  of  tlmbered  land,  copper  nail  in 
root  of  lone  double  elm  tree  about  800  feet  west  of  public  road; 
painted   "338   No.   50" 337.17 

Tompkins  convict  farm.  2.5  miles  west  of  quarters,  on  east  margin  of 
private  fleld  road,  in  oi)en  cultivated  fleld,  copper  nail  in  root  of 
large  lone  forked  elm  tree;  painted  "338  No.  51" 337.57 

Tompkins  convict  farm,  3.1  miles  west  of  quarters,  in  tlmbered  pas- 
ture 30  feet  south  of  wire  separating  pasture  from  open  fleld,  125 
feet  east  of  negro  house,  copper  nail  in  root  of  hackberry  tree; 
painted  "353  No.  52" , 352.54 

Tompkins  convict  farm,  3.9  miles  west  of  quarters,  on  sloping  ground 
about  halfway  to  summit,  at  east  fence  line  of  tlmbered  pasture 
about  50  feet  wide,  open  flelds  east  and  west,  approximately  0.2 
mile  north  of  river  bottom  and  45  feet  above  bottom  lands;  iron 
post  stamped  "383  Prim.  Tmv    stn,  No.  15" 382.831 
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Tompklns  convict  farm,  4.5  miles  west  of  quarters.  In  mesquite  pas- 

ture  oh  south  side  of  cattle  laue,  10  feet  from  wlre  fence,  copper        Feet. 
nall  in  root  of  small  oak  tree;  painted  "  399  No.  53  " 398. 18 

Tompklns  convict  farm,  5  mlles  west  of  quarters,  on  elevated  piece  of 
ground  In  tlmbered  pasture,  copper  nall  In  root  of  large  oak  tree; 
painted  "394  No.  54" 393.34 

Tompklns  convict  farm,  5.6  mlles  west  of  quarters,  between  two  open 
fields  on  a  sloping  hlUside  about  70  feet  from  large  spreading  live 
oak  tree,  copper  nall  in  root  of  elm  tree ;  painted  "  374  No.  55  " 373. 67 

Tompklns  convict  farm,  5.9  mlles  west  of  quarters,  in  tlmbered  pas- 
ture, copper  nall  in  root  of  oak  tree,  20-foot  rise  just  west ;  painted 
"  352  No.  56  " 351. 15 

Tompklns  convict  farm,  6.S  miles  w^est  of  quarters,  in  tlmbered  pas- 
ture on  north  bank  of  dry  watercourse  (Haw  Creek),  copper  nall  In 
root  of  large  oak  stump  about  300  feet  from  Little  River ;  painted 
"  346  No.  57  " 346.  Ol 

Haw  Creek,  400  feet  north  of,  600  feet  northwest  of  rlver,  at  fence 
line  between  pasture  and  open  cultivated  fields,  SO  feet  south  of 
junctlon  of  fence  lines,  10  feet  south  of  large  hackberry  tree,  blazed 
and  marked ;  Iron  post  stamped  "  Prim.  Trav.  Sta.  No.  16  350  " 349. 248 

Haw  Creek,  0.5  mile  northwest  of,  about  0.3  mile  east  of  Rockdale- 
Cameron  public  road,  in  open  cultivated  field,  5  feet  south  of  private 
field  road,  copper  nall  in  root  of  large  lone  elm  tree ;  painted  "  349 
No.  58  " 348. 95 

Haw  Creek,  0.8  mile  northwest  of,  on  west  side  of  Rockdale-Cameron 
public  road,  about  0.5  to  0.8  mile  from  Little  River,  at  fence  line, 
copper  nall  in  root  of  large  lone  pecan  tree ;  painted  "  355  No.  59  ".      354.  75 

Haw  Creek,  1.8  miles  northwest  of,  between  Cameron-Rockdale  and 
Cummings  Bridge  roads,  in  tlmbered  pasture  about  100  feet  south 
of  dry  watercourse,  copper  nail  in  root  of  large  oak  tree;  painted 
"  362  No.  61 " : 361. 62 

Haw  Creek,  2.4  miles  northwest  of,  between  Rockdale-Cameron  and 
Cummings  Bridge  public  roads,  on  north  bank  of  watercourse,  8 
feet  south  of  wlre  fence,  copper  nail  in  root  of  elm  tree;  painted 
"362  No.  62" . 361.67 

Haw  Creek,  2.8  miles  northwest  of,  about  0.2  mile  east  of  Cummings 
Bridge  road,  200  feet  south  of  a  series  of  low  hüls,  on  east  bank 
of  slough,  in  open  cultivated  field,  8  feet  east  of  wlre  fence;  iron 
post  stamped  "  Prim.  Trav.  Sta.  No.  17  362  " 361. 135 

Haw  Creek,  3.3  miles  northwest  of,  about  800  feet  north  of  Cummings 
Bridge  road,  in  center  of  large  open  cultivated  field,  copper  nall 
in  root  of  lone  elm  tree;  painted  '* 365  No.  63 " 364. 30 

Haw  Creek,  3.7  mlles  northwest  of,  about  3,000  feet  from  Cummings 
Bridge  road,  in  tlmbered  pasture  on  west  bank  of  slough  and  75 
feet  east  of  wlre  fence,  in  open  cultivated  field,  copper  nall  in  root 
of  a  leaning  elm  tree;  painted  "  360  No.  64  " 359. 666 

Haw  Creek,  4.1  miles  northwest  of,  at  fence  line  between  pasture  and 
open  field,  copper  nail  in  root  of  hackberry  tree;  painted  "366 
No.  65  " 365. 933 

Haw  Creek,  4.8  miles  northwest  of,  in  narrow  neck  of  woods  extend- 
Ing  out  into  an  open  cultivated  field,  copper  nall  in  root  of  elm 
tree;  painted  "369  No.  66" 368.662 
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Haw  Gre^  5.2  mlles  nortbwest  of,  on  land  of  J.  M.  Oorelej,  aboot 
0.5  mile  northwest  of  GoreIey*8  house,  at  end  of  narrow  neck  of 
woodB,  large  cultivated  fleld  to  north,  250  feet  east  of  alongb ;  Imi        FMt 
poBt  Btamped  "Prlm.  Trav.  Sta.  No.  18  372" 872.018 

Bnckholtz,  about  6  miles  south  of  Station,  In  large  open  coltivated 
field,  about  1,000  feet  west  of  frlnge  of  low  hills,  0.2  mile  sonthwem: 
of  house  on  biU,  40  feet  uortkeast  of  tree  blaied  and  marked, 
copper  nail  in  atump  of  a  small  double  willow  tree;  palnted  '^878 
Na  07  " 877. 600 

Bryant  Bridge,  0.9  mile  southeast  of,  in  timbered  pastnre,  abont  600 
feet  south  of  low  fringe  of  hills  on  north  bank  of  slough,  10  feet 
south  of  a  wire  fence,  copper  nail  in  root  of  willow  tree;  palnted 
"  879  No.  68  ** 87a  292 

Bryant  Bridge^  600  feet  north  of,  85  feet  west  of  road*to  Station,  at 
east  fence  line,  at  edge  of  wooded  land,  0.1  mile  northeaat  of  rlTer ; 
iron  post  stamped  "  Prim.  Trav.  Sta.  No.  19  431 " 48a  817 

Bryant  Bridge,  about  2,500  feet  west  of  crossroad  to,  on  property  of 
Mr.  Guschback,  about  300  feet  east  of  house,  in  timbered  pasture,  15 
feet  east  of  wire  fence  between  pastures,  copper  nail  in  root  of  elm 
tree;  painted  "425  No.  69" 424.79 

Bryant  Bridge,  1.2  miles  nortbwest  of,  at  fence  line  between  pastnre 
and  open  cultirated  fleld,  about  50  feet  east  of  Joining  of  pastnre 
with  another  fleld,  con[)er  null  tu  root  of  large  elm  tree;  painted 
"  889  No.  70  " 88&  14 

Bryant  Bridge,  1.8  miles  nortbwest  of,  in  open  cultivated  fleld  in 
Cluster  of  four  large  oak  trees,  copper  uail  in  root  of  large  lean- 
ing  oak  tree ;  paintod  **  390  No.  71 " 389. 31 

Bryant  Bridge,  2.0  miles  uorthwest  of,  at  fence  liue  between  two 
timbereil  pastures,  20  feot  uortli  of  iirivate  pasture  read,  25  feet 
east  of  cleared  flelds  of  Frank  A.  Cox.  uear  tree  blazed  and 
iiiarked;  iion  post  stamped  "302  Prim.  Trav.  Sta.  No.  20" 391.861 

Bryant  Bridge,  3.2  miles  nortbwest  of,  on  proi>erty  of  Mr.  Claröy,  next 
to  land  of  Mrs.  Nichols,  12  feet  south  of  narrow  lane,  90  feet 
southeast  of  well,  500  feet  east  of  Louse  on  hill;  lane  runs  be- 
tween open  cultivated  field  and  pasture  and  is  used  mostly  as  a 
cattle  lane  to  river;  copper  nail  in  root  of  large  elm  tree;  painted 
"  3!)7  No.  72  " 396. 14 

Bryant  Bridge,  3.0  miles  nortbwest  of,  on  loft  bank  of  Little  River, 
on  west  margin  of  Rogers-Davala  public  road.  5  to  0  miles  from 
Rogers,  0.1  mile  north  of  road  bridge  across  river,  very  deep,  dry 
watercourse  about  2(K)  feot  to  north,  woods  to  west.  oi^en  field  to 
east,  copper  nail  in  root  of  leaning  ash  tree;  painted  "  402  No.  73  "«      401. 181 

Bryant  Bridge,  4.5  miles  nortbwest  of,  150  feet  noith  of  Little  River, 
at  foot  of  hill,  200  feet  southeast  of  open  cultivated  fields.  in  tim- 
bered bottom  land,  copper  nail  in  root  of  leaning  ash  tree ;  painted 
"401  No.  74'' 400.96 

Bryant  Bridge,  4.8  miles  nortbwest  of,  between  two  oi>en  cultivated 
fields.  on  east  bank  of  dry  watercourse,  copiKT  nail  in  root  of  large 
elm  tree ;  painted  "  402  No.  75  " 401. 26 

Bryant  Bridjre,  0  miles  nortliwest  of,  at  wire  fence  liue  between 
timbered  pasture  and  oi)en  cultivated  fleld,  in  southwest  comer 
of  field,  about  000  feet  east  of  river.  6  feet  northeast  of  tree 
marked  and  blazed ;  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  21 
405  " 404. 615 
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Bryant  Bridge,  6.4  miles  north west  of,  in  heavily  timbered  pa sture, 

about  175  feet  west  of  comer  of  open  fleld,  copper  nail  in  root  of        Feet. 
large  leanlng  elm  tree;  painted  "405  No.  76" 404.17 

Bryant  Bridge,  7.5  miles  nortliwest  of,  in  small  timbered  pasture,  20 

^  feet  east  of  bank  of  Little  River,  200  feet  west  of  rising  ground, 
mtdway  between  two  wire  fences  about  200  feet  apart,  open  fields 
to  nortb,  copper  nail  in  root  of  large  oak  tree;  painted  "410  No. 
77  " 409. 450 

Bryant  Bridge,  8.2  miles  northwest  of,  in  timbered  pasture  100  feet 
north  of  Little  River,  copper  nail  in  root  of  large  elm  tree;  painted 
"  413  No.  78  " - ^ 412.  68 

Bryant  Bridge,  8.7  miles  northwest  of,  at  private  farm  road  through 
bottoms  near  river  runuing  north-south,  about  30  feet  east  of  river 
bank,  at  a  board  gate,  copper  nail  in  root  of  hackberry  tree; 
painted  "  415  No.  79  " 414. 03 

Bryant  Bridge,  9.4  miles  northwest  of,  where  timbered  land  runs  out 
in  small  neck  into  open  fields,  open  cultivated  fields  to  north  and 
south,  30  feet  north  of  wire  fence,  copper  nail  in  root  of  double 
hackberry  tree;  painted  " 413  No.  80 " 412. 32 

Held  bottom,  in  large  open  cultivated  fleld,  abont  800  feet  west  of 
house  occupied  by  W.  H.  Harris,  1,000  feet  south  of  timber,  from  0.5 
mile  to  1  mile  east  of  river,  8  feet  northeast  of  large  lone  cotton- 
wood  tree,  10  feet  south  of  private  fleld  road;  Iron  post  stamped 
"  Prlm.  Trav.  Sta.  No.  22  413  " ' 412.  645 

Reid  bottom,  800  feet  west  of  house  occupied  by  Will  Harris,  1,000 
feet  south  of  timber,  0.5  mile  east  of  Little  River,  1,000  feet  west  of 
rising  ground,  in  open  cultivated  fleld,  10  feet  south  of  private  farm 
road  through  flelds,  copper  nail  in  root  of  large  double  cottonwood 
tree;  painted  "412  No.  81" 411.482 

Burgess,  2  miles  south  of,  in  hedge  of  trees  between  two  open  fields, 
on  east  margin  of  fleld  road,  25  feet  west  of  wire  fence,  old  sunken 
road  to  east,  copper  nail  in  root  of  hackberry  tree;  painted  "419 
No.  82  " 418. 11 

Burgess,  1.5  miles  south  of,  in  open  fleld  in  bottom  of  dry  water- 
course,  50  feet  north  of  private  farm  road  through  fleld,  copper  na II 
in  root  of  hackberry  tree ;  painted  "  419  No.  83  " 418. 91 

Bnrgess,  0.8  mile  south  of,  in  large  open  cultivated  fleld,  copper  nail 

In  root  of  pecan  tree;  painted  "  426  No.  84  " 425. 26 

Burgess  (Relds  Lake),  425  feet  east  of  wire  river  bridge,  450  feet 
northeast  of  post  Office,  200  feet  north  of  Reids  Lake,  36  feet  east 
of  dry  watercourse,  8  feet  east  of  blazed  and  marked  tree ;  iron  post 

stamped  "  Prlm.  Trav.  Sta.  No.  23  430  " 429. 149 

Note. — ^The  line  here  crosses  Little  River  to  the  southwest  slde. 

Burgess,  wagon  bridge  over  Little  River,  elevation  of  center;  witter 

surface  40  feet  lower 434. 94 

Burgess,  3,200  feet  west  of,  on  brushy  tree  llne  between  twjo  large 
open  cultivated  flelds  on  east  margin  of  private  fleld  road  runnlug 
north-south,  copper  nail  in  root  of  hackberry  tree;  painted  "432 
No.  85  " 430. 74 

Burgess,  1.2  miles  west  of,  in  wooded  pasture,  50  feet  east  of  wire 

fence,  copper  nail  in  root  of  hackberry  tree ;  painted  "  434  No.  86  "_      432. 44 

Burgess,  2  miles  west  of,  on  property  of  Hugh  Cole,  400  feet  west  of 
house,  15  feet  north  of  wire  fence,  sloping  hillslde.  In  narrow  strlp 
of  timber,  copper  nail  in  root  of  oak  tree ;  painted  "  467  No.  87  " 465. 58 
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Little  River,  2.4  miles  south  of  Station,  Missouri,  Kansas  &  Texas  Ry. 
bridge  over  Little  River,  in  soutbeast  pier  of  bridge  889.8;  alu-        FMt 
minum  tablet  stamped  "  449  No.  24  Prim.  Trav.  Sta." 447-  206 

Little  River,  0.4  mlle  soutb  of  Station,  on  Missouri,  Kansas  &  Texas 
Ry.  tracks,  at  telephone  post,  1  post  soutb  of  mllepost  No.  888, 
si>lke  in  post  about  1  foot  above  eurface  df  ground;  painted  *  489 
No.  80  " 487. 9S 

Little  River,  Missouri,  Kansas  &  Texas  Ry.  Station,  6.8  miles  soutb  of 
Temple,  in  front  of  Station ;  top  of  rall 502. 1 

Little  River,  855  feet  nortb  of  Station,  on  Missouri,  Kansas  &  Texas 
Ry.,  east  side  of  traek,  4  feet  west  of  wire  f«ice,  witbln  rigbt 
of  way,  42  feet  north  of  telegrnph  pole,  108  feet  soutb  of  wooded 
pasture;  iron  post  stamped  "504  No.  25" 503.562 

MA&LIK  QUADBAKOLE. 

miapoit  114  north  alony  Intematioiial  ft  Oreat  Northem  B.  B«  and  bigliway 
on  eaat  side  of  Braioi  Biver  to  point  10.4  milea  loiithoaBt  of  Waoo. 

MIlepoBt  115,  40  feet  west  of  track,  10  feet  west  of  pole;  iron  post 

stamped  "291  63  Prim.  Trav.  Sta.  105  A" 294.772 

Mileix)Rt  116,  330  feet  soutb  of,  north  beut  on  west  aide  of  railroad 

trestle  204;  top  of  spike  painted  "294  107" 297.380 

Kailroad  bridge  206,  north  end,  west  side;  top  of  abutment,  stone 

painted  "  295  108  " 298. 878 

Milepost  117,  3  feet  enst  of,  25  feet  west  of  track;  iron  ix>st  stamped 

"  Prim.  Trav.  Sta.  106  A  299  64" 302.676 

Milepost  118 ;  spike  painted  "  303  110  " 30a  50 

Mllei)08t  119,  10  feet  west  by  4  feet  south  of,  40  feet  west  of  track; 

Iron  post  stamped  "  Prim.  Trav.  Sta.  107  A  294  65  " 297. 249 

Milepost  120;  spike  painted  "305  113" 308.28 

Bufkin,  1  mile  north  of,  4  feet  north  of  milepost  121,  40  feet  west  of 

track ;  iron  post  stami)ed  "  Prim.  Trav.  Sta.  108  A  301  66  " 304. 8S9 

Milepost  122;  spike  painted  "302  116" 305.15 

Bufkiu,  3  miles  north  of,  13  feet  southwest  of  Falls-Robertson  county* 

line  post,  4  feet  north  of  milepost  123 ;  iron  post  stamped  "  Prim. 

Trav.  Sta.  109  A  303  67  " 306. 971 

Milepost  124;  spike  painted  "304  119" 307.71 

Milepost  125,  4  feet  north  of ,  30  feet  west  of  track ;  iron  post  stamped 

"  Prim.  Trav.  Sta.  110  A  309  68  " 312. 142 

Milepost  126,  in  base  of ;  spike  painted  "  310  122  " 313. 60 

Milepost  127,  3  feet  east  of,  25  feet  north  of  track;  iron  post  stamped 

"  Prim.  Trav.  Sta.  111  A  315  69  " 318. 696 

Highbank,  in  front  of  Station;  top  of  rail 323.65 

Trestle  224,  north  end,  east  side,  450  feet  north  of  Station,  in  top  of 

beut ;  spike  painted  "  319  126  " 322. 379 

Highbank,  1  mile  north  of,  4  feet  north  of  milepost  129,  30  feet  north 

of  track ;  iron  post  stamped  "  Prim.  Trav.  Sta.  112  A  319  70  " 322. 838 

Highbank,  3  miles  north  of,  4  feet  north  of  milepost  131,  30  feet  west 

of  track ;  iron  post  stamped  "  Prim.  Trav.  Sta.  113  A  320  71 " 323. 575 

Highbank,  5  miles  north  of,  4  feet  north  of  milepost  133,  30  feet  west 

of  track ;  Iron  post  stamped  "  331  72  Prim.  Trav.  Sta.  114  A" 334. 947 

Highbank,  6  miles  north  of,  in  mUepost  134 ;  spike  painted  "  327 134  ".      330. 31 
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Highbank,  7  miles  north  of ,  4  feet  south  of  milepoBt  136 ;  90  tfSbt  west        Feet. 

of  track ;  iron  post  stamped  "  327  73  Prim.  Trav.  Sta.  No.  115  A"_>_      330. 711 
Highhank,  9  miles  north  of,  4  feet  north  of  milepost  137,  30  feet  north 

of  track;  iron  post  stamped  "364  74  Prlm.  Trav.  Sta.  116  A*' 367.  762 

Highbank,  10  miles  north  of,  in  milepost  138;  spike  painted  "373 

140  " 376. 69 

Marlin,  Falls  Ck>unty  courthouse,  east  entrance;  aluminum  tablet 

stamped  "  Prim.  Trav.  Sta.  117  A  394  75  " 398. 078 

Marl  in,  0.5  mile  west  of,  200  feet  east  of  road  bridge,  25  feet  south 

of  road,  splke  in  root  of  elm  tree;  painted  "342  142" 345.877 

Marlin,  1  mile  west  of,  spike  in  root  of  mesquite  tree  on  south  side 

of  road;  painted  "337  143" 340.41 

Marlin,  1.5  miles  west  of,  spike  in  root  of  hackberry  tree,  north  side 

of  road ;  painted  "  339  144  " 343. 00 

Marlin,  2  miles  west  of,  200  feet  north  of  Elm  Grove  Ghurch,  15  feet 

north  of  pecan  tree,  south  side  of  road;  iron  post  stamped  "339   - 

76  Prim.  Trav.  Sta.  118A" 342. 510 

Marlin,  2.5  miles  west  of,  northwest  comer  of  road  to  north,  spike 

in  root  of  hackberry  tree;  painted  "339  145" 342.55 

Marlin,  4  miles  west  of,  at  southeast  comer  of  John  Tuyman*s  farm, 

at  gate.  iron  post  stamped  "Prim.  Trav.  Sta.  119A  341  77" 344.472 

Marlin,  3.5  miles  north  by  2  miles  west  of,  at  John  Slaughter's 

house,  south  side  of  road,  12  feet  north  of  house,  4  feet  north  of 

telegraph  pole ;  iron  post  stamped  "  Pi:im.  Trav.  Sta.  120A  346  78  "_      350. 230 
Marlin,  3  miles  west  of.  on  Rockdam  road,  spike  in  root  of  post  oak 

tree;  painted  "366  154" 309.40 

Marlin,    3.5   miles   west    of,    on    Rockdam    road,    opposite   African 

Methodist  Episcopal  Church,  at  road  to  north;  Iron  post  stamped 

"  Prim.  Trav.  Sta.  121A  358  79  " 361. 329 

Marlin,  4  miles  west  of,  spike  in  root  of  elm  tree  on  north  side  of 

road ;  painted  "  365  155  " 368.  73 

Marlin,  4.5  miles  west  of,  on  Rockdam  road,  spike  In  root  of  hack- 
berry tree ;  painted  "  345  156  " 348.  76 

Rockdam  Bridge,  720  feet  east  of,  west  edge  of  guUy,  spike  in  root 

of  hackberry  tree;  painted  "347  157" 350.89 

Rockdam  Bridge  over  Brazos  River,  1,670  feet  noi^th  of,  east  side  of 

river,  east  margin  of  road ;  iron  post  stamped  "  353  80  Prim.*  Trav. 

Sta.  122A" 356. 745 

Rockdam  Bridge,  2.7  miles  north  of,  50  feet  west  of  deserted  house, 

4  feet  north  of  telegraph  pole;  iron  post  stamped  "357  81  Prim. 

Trav.  Sta.  123A" 360. 36 

Rising  Sun  Methodist  Episcopal  Church  (negro),  in  front  of,  at  mar- 
gin of  road;  iron  iwst  stamped  "  Prim.  Trav,  Sta.  124A  388  82"__      391.938 
Oijpoeite  ginhouse,  west  margin  of  road,  in  root  of  elm  tree;  spike 

painted  "  376  164  " - 380. 13 

Waco,  12.8  miles  southeast  of,  on  west  side  of  road,  0.2  mile  north 

of  road  to  Riesel,  at  fence  line ;  iron  post  stamped  "  414  83  Prim. 

Trav.  Sta.  125A" 417.754 

Waco,  10.4  miles  southeast  of,  on  west  margin  of  road,  at  fence  line, 

under  oak  tree;   iron  post  stami)ed  "427  84  Prim.  Trav.   Sta. 

126A" 430. 916 
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BUok  Bridgre  north  «long  weit  tldo  of  xiver  to  Ellison*!  place,  thenoe  acrow 

rlver  to  milepost  124. 

Calvert,  about  3  mlles  northwest  of  milepost  113,  International  & 

Great  Northern  II.  R.,  30  feet  west  of  track.  2  feet  south  of  mlle-         Peel 
I)08t;  Iron  post  8tami>ed  "  Prim.  Trav.  Sta.  104A  295" 298.179 

Calvert,  0.5  inile  west  of,  at  Black  Bridge,  top  of  north  side  of  west 
pier;  aluminum  tablet  stamped  **  Prim.  Trav.  Sta.  No.  31  300"—      299.481 

Black  Bridge,  3,000  feet  north  of ,  between  300  and  500  feet  west  of 
river  bank,  in  tinibered  pasture,  in  root  of  oak  tree;  copper  nail 
stamped    "U.S.B.M.    309" 309.24 

Black  Bridge,  1  mile  north  of,  75  feet  west  of  bank  of  rlver,  at  edge 
of  open  field,  and  timber ;  nall  In  root  of  small  elm 296. 92 

Black  Bridge,  2.5  mlles  north  of,  in  open  fleld,  near  fence,  about  600 
feet  west  of  river;  Iron  post  stamped  "  Prim.  Trav.  Sta.  32  299 "__       298.872 

Pond  Creek,  500  feet  north  of,  in  open  fleld,  nail  In  pecan  tree;  marked 

"  301.7  " 301. 61 

Black  Bridge,  5.2  mlles  north  of,  west  edge  of  rlver  bottom,  foot  of 
small  hin,  near  fence;  iron  post  stamped  "Prim.  Trav.  Sta.  No. 
33   305  " 304. 453 

Black  Bridge,  6.9  mlles  north  of.  at  fence  llne  separating  two  fields 
of  Molly  Bailey,  about  500  feet  froni  rlver,  400  feet  south  of  bayou, 
in  old  cornfleld;  Iron  post  stamped  "Prim.  Trav.  Sta.  34  320" 320.317 

Black  Bridge,  6.9  mlles  north  of,  Molly  Balley's  place,  just  south  of 
large  bayou  about  1,000  feet  from  rlver,  copper  nail  in  root  of  12- 
Inch  pecan  tree:  marked  "315" - 314.83 

Forks  of  bayou,  about  300  feet  from  rlver.  400  feet  southeast  of 
descrtetl  cabin.  copper  nail  in  IS-inch  chinnberry  tree;  marked 
**  .320  " 319.  78 

Richard  Ellisou's  place  (in  cotton  field),  3  miles  south  of  road  that 
leads  to  river  from  house.  copper  nail  iu  two-pronged  chinaberry 
tree,  about  1    foot  abovo  ground :   niarkod   "  30i).0  " 309.70 

Highbank  Bridge.  4  mlles  south  of,  on  Richard  Ellisou's  place,  about 
5  mlles  east  of  house,  600  feet  north  of  road  leading  to  river  from 
house,  on  point  of  high  land,  at  gate  in  fence;  iron  post  stampetl 
"  Prim.  Trav.  Sta.  No.  .35  326  " 326. 183 

ElliBon'8  place  north  along  west  side  of  river  to  Highbank  Bridge  and  aoroM 

bridge  to  Station. 

Higlibank  Bridge.  2  miles  south  of,  7r)  feot  east  of  fence  corner,  south 
of  laue  that  leads  from  high  lands  to  river;  iron  post  stamped 
♦'Prim.  Trav.  Sta.  No.  .36  324" 323.413 

IliKlibank  Bridge,  1  mile  south  of,  at  north  edge  of  timber,  in  fence 

line,  copper  nail  in  12-inch  tree;  marked  "319.4  " 318.36 

Ilighbauk  Bridge,  1)25  feet  soutliwest  of,  on  northwest  side  of  road,  2 
feet  from  wire  fence;  iron  i)ost  stamiHHl  "Prim  Trav.  Sta.  No.  37 
316  " 315.  507 

Ilijrhbauk.  1.4  miles  west  of,  0.5  mile  east  of  bridge,  in  small  grove  of 
trei's,  on  south  side  of  Highbank-Rosebud  road,  copper  nail  in  root 
of  Hui;  marked  with  keel  ".316.2" 316.06 

Iliglibank,  0..^)  mile  west  of,  LW  feet  east  of  barn,  in  pasture  on  north 
sich»  of  lliglibank-Rosebnd  road,  20  feet  from  wire  fence,  copper 
nail  in  root  of  large  pecan  tree;  marked  *' 320.0" 320.71 
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Point  Bear  Klghbank  Bridge  along  weit  aide  of  river  north  to  Xarlin  Bridge, 

thence  eatt  to  point  near  Xarlin. 

Hi^hbank,  2.2  miles  west  of,  on  north  margin  of  Highbank-Rosebud 

road,  915  feet  west  of  end  of  bridge  over  rlver ;  iron  post  stamped        Feet. 
"  Prim.  Trav.  Sta.  No.  37  315  " 315.  507 

Highbank  Bridge,  0.6  mile  northwest  of,  100  feet  west  of  river  bluff, 

between  two  cultivated  flelds,  in  lane,  wire  nail  in  root  of  elm  tree_      318. 31 

Highbank  Bridge,  1  mlle  northwest  of,  200  feet  west  of  river  bank,  in 

eleared  fleld,  wire  nail  in  root  of  large  ash  tree 318.47 

Highbank  Bridge,  1.7  miles  northwest  of,  100  feet  from  river,  600  feet 
east  of  rising  ground,  at  edge  of  timber  with  eleared  flelds  to  south 
and  west,  wire  nail  In  root  of  small  leaning  ash  tree 318. 647 

Higbbank  Bridge,  2  miles  north  of,  in  fleld  between  river  and  high 

land,  nail  in  root  of  pecan  tree 325.613 

Highbank  Bridge,  2.7  miles  north  of,  at  south  edge  of  lane,  in  thicket ; 

iron  post  stamped  "  Prim.  Trav.  Sta.  No.  38  328  " 327. 380 

Cedar  Spring  Bridge,  1.1  miles  south  of,  at  south  end  of  lumber  road, 
nail  in  root  of  12-inch  hackberry  tree  which  Stands  on  edge  of  5-foot 
bank;  marked  "321.9" 321.73   " 

Cedar  Springs  Bridge,  0.5  mlle  south  of,  northeast  slde  of  wood  road, 
1,200  feet  southeast  of  Y  road,  nail  in  root  of  12-ineh  elm ;  marked 
"  319.9  " 1 319.  72 

Cedar  Springs  Bridge,  1,200  feet  west  of,  on  north  side  of  Marlin 
road  at  fence  line;  iron  i)ost  stami)ed  "Prim.  Trav.  Sta.  No. 
39   326  " 325.  299 

Cedar  Springs  Bridge,  1.2  miles  northwest  of,  on  south  edge  of  Clear- 
ing about  300  feet  north  of  Pond  Creek,  nail  in  root  of  10-ineh 
oak;  marked  "323.8" 323.65 

Cedar  Springs  Bridge,  1.6  miles  north  of,  north  edge  of  Clearing  near 

fence  line,  nail  in  root  of  20-lnch  elm  tree ;  marked  "  327.8  " 327. 65 

Cedar  Springs  Bridge,  2.4  miles  north  of,  500  feet  south  of  Jones*s 
ranch,  in  thicket,  about  600  feet  from  riyer;  iron  post  stamped 
"  Prim.  Trav.  Sta.  40,  329  " 328.  395 

Jones's  ranch,  0.6  mile  north  of,  just  south  of  small  Cluster  of  trees; 
nail  in  20-inch  oak  at  edge  of  river,  marked  "330.6" 330.42 

Ford  over  Brazos  River  at  Marlln  clubhouse,  0.3  mile  south  of,  nail 
in  root  of  15-inch  elm  which  Stands  between  two  Clusters  of  trees, 
about  1,200  feet  from  rlver;  marked  "332.2" 332.05 

Ford  at  Marlin  clubhouse,  0.2  mlle  northwest  of,  east  slde  of  road, 
300  feet  south  west  of  angle,  387  feet  south  west  of  river;  iron  post 
Btamped  "Prim.  Trav.  Sta.  No.  41,  335" 335.132 

Ford  at  Marl  in  clubhouse.  0.6  mlle  north  of,  at  edge  of  thicket,  on 

fence  line,  nail  In  root  of  15-lnch  oak;  marked  "337.9" 337.73 

Fowi  at  Marlln  clubhouse,  1.2  miles  north  of,  nail  In  root  of  18-inch 
pecan  tree  which  Stands  alone  at  edge  of  hlghland;  marked 
"  342.8  " 342.  62 

Ford  at  Marlln  clubhouse,  1.6  miles  north  of,  nail  In  root  of  24-lnch 
pecan  tree  which  Stands  alone  In  fleld  about  300  feet  west  of  tim- 
ber; marked  "340.4" 340.22 

Ford  at  Marlln  clubhouse,  2.2  miles  north  of,  nail  In  root  of  elm  tree 
at  north  edge  of  Clearing,  300  feet  from  deserted  cabin;  marked 
940.9 '' 340. 68 
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Marlin  Bridge,  1.6  mlles  south  of,  north  side  of  wood  roa4,  nail  in        F%et 
root  of  leuning  ash  tree ;  marked  "  339.1 " 33».  So 

Marlin  Bridge,  1.2  mlles  south  of,  north  edge  of  timber,  in  fence  Cor- 
ner; iron  post  stamped  "  Prlm.  Trav.  Sta.  No.  42,  340" 940.447 

Marlin  Bridge,  0.6  mlle  south  of,  north  bank  of  creek,  nall  in  root  of 
30-inch  pecan  tree;  marked  "344.4" 344.14 

Marlin  Bridge,  500  feet  southwest  of,  300  feet  southwest  of  negro 
cabln;  nail  in  tree  marked  "344.1" 343.87 

Marl  In,  2.5  mlles  west  of,  at  north  west  comer  of  three  comers, 
copper  nall  in  root  of  hackberry  tree;  marked  "342.8" 342.55 

Karlla  Bridf  e  north  alo&g  w«tt  lide  of  rivor  to  Bookd&m  Bridffo. 

Marlin  Bridge,  0.4  mile  north  of,  300  feet  north  of  negro  cabln,  125 
feet  southwest  of  rlver,  near  feuce  llne,  between  open  fleld  and 
timbered  pasture;  iron  post  stamped  "Prlm.  Trav.  Sta.  No.  43, 
358  " 357. 4S3 

Marlin  Bridge,  1.1  mlles  north  of,  on  hlghland  in  Clearing,  600  feet 
south  of  deserted  cabln,  nail  in  root  of  dead  pecan  tree;  marked 
"  381 " 380. 50 

Cow  Bayou,  on  south  bank  of,  900  feet  east  of  wooden  bridge  over 
bayou ;  iron  post  stamped  "  Prlm.  Trav.  Sta.  No.  44,  347  " 346. 549 

Cow  Bayou,  0.4  mile  north  of,  copper  nail  in  root  of  18-inch  elm  in 
fleld ;  marked  "  34.8  " 346. 12 

Sawyer  plantatlon,  0.4  mile  southwest  of  house,  at  south  edge  of 
ditch,  400  feet  east  of  road,  copper  nail  in  root  of  6-lnch  two- 
forked  elm ;  marked  "  346  " 345. 84 

Sawyer  plantatlon,  0.7  mile  northeast  of  house,  100  feet  south  of 
fence  corner,  on  fence  llne,  copper  nail  In  root  of  30-inch  oak 349.96 

Samples  (J.  M.)  farm,  southwest  of  Rockdam  Bridge,  at  south  edge 
of  old  lane,  about  0.3  mlle  northeast  of  negro  cabln,  on  hlghland ; 
iron  post  stamped  "  Prlm.  Trav.  Sta.  No.  45.  348.6" 347.707 

Rockdam  Bridge,  2  mlles  west  of,  300  feet  north  of  public  road,  cop- 
per nail  In  root  of  18-lnch  elm;  marked  "347.136" 356.25 

Rockdam,  2.7  mlles  west  of,  at  north  edge  of  lane,  300  feet  east  of 
cabln,  to  south  of  lane,  copper  nail  in  root  of  30-inch  elm; 
marked  "  360  " 360.  Ol 

Rockdam  Bridge,  1.8  mlles  west  of,  on  west  side  of  road,  where  It 
angles  east;  iron  post  stamped  "  Prlm.  Trav.  Sta.  No.  46,  361" 361.045 

TEXPLE  aUADBAKOLE. 

Point  near  Bockdam  Bridy«  north  along  weit  ildo  of  rlver  to  point  5  milee 

■outh  of  Waco. 

Rockdam  Bridge,  3.2  mlles  west  of,  0.5  mile  north  of  lane  in  field 
about  800  feet  east  of  timber  llne,  copper  nail  in  root  of  lone  pecan ; 
marked  "  356  " 355. 73 

Gurley's  plantatlon,  in  fleld  al)out  500  feet  southeast  of  negro  cabln, 
with  red  brick  chimney,  copper  nail  In  root  of  30-inch  pecan  tree..      357. 21 

Öurley,  3,000  feet  northeast  of  Station,  on  Gurley's  plantatlon,  about 
0.2  mlle  southeast  of  house.  at  lone  cedar  tree;  Iron  post  stamped 
"  Prlm.  Trav.  Sta.  No.  47  358  " 367. 690 
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Gurley's  plantatlon,  0.5  iiille  north  of,  copper  yall  In  root  of  15-lncii        Feet. 

elm;  marked  "359" 358.86 

(iurley,  on  San  Antonio  &  Aransas  Pass  Ry.,  1  lulle  north  of.  at  junc- 

tlon  of  levee  around  Gurley  plantatlon  and  railway,  at  south  end 

of  brldge  "  275.6/'  spike  hi  telegraph  pole;  marked  "  367  " 367. Ol 

(>urley,  1  mile  northeadt  of  Station,  70  feet  north  of  mllepost  268  on 

San  Antonio  &  Aransas  Pass  Ry.,  3  feet  from  rtght  of  way  fence; 

Iron  post  stamped  "  Prim.  Trav.  Sta.  No.  48.  369  " 368. 289 

Mllepost  277  in  base  of,  on  San  Antonio  &  Aransas  Pass  Ry. ;  spike, 

marked  "  380 '' 380. 05 

Mi]eix)st  278,  29  feet  north  of.  5  feet  from  east  right  of  way  fence; 

iron  post  stamped  *'  Prim.  Trav.  Sta.  No.  49  394  " 394. 332 

Milepost  279;  spike  in  post.  marked  "382" 381.13 

Downs,  0.5  mile  south  of,  150  feet  south  of  road  crossing,  3  feet  from 

right  of  way,  at  mllepost  280;  Iron  post  stamped  "Prim.  Trav. 

Sto.  50  402  " 400. 434 

Downs,  0.4  mile  east  of,  na  11  in  root  of  12-lnch  tree  at  edge  of  bottom ; 

marked  "  380  " i 378. 52 

Downs,  1  mile  northeast  of,  in  15-inch  pecan  tree  in  scattered  timber, 

300  feet  south  of  road,  900  feet  southeast  of  negro  cabln,  nail; 

marked  "  376  " 375. 24 

Downs,  1.5  miles  northeast  of,  on  south  side  of  old  lane,  about  400  feet 

east  of  negro  cabln ;  iron  ix)st  stamped  "  Prim.  Trav.  Sta.  No.  51 

380  " 378.  299 

Downs,  2.2  miles  northeast  of.  at  fence  line  to  north  of  road,  copper 

nail  in  15-inch  hackberry;  marked  "379" 378.08 

Downs,  2.9  miles  northeast  of,  on  north  bank  of  Fiat  Creek,  copper 

nail  In  small  elm  tree;  marked  "381" 380.48 

Onrley  north  np  weit  aide  of  river  to  Downi. 

Garley*s  plantatlon,  0.5  mile  north  of.  nai|  in  root  of  15-inch  elm  tree.      358. 91 

Gurley,  about  1.2  miles  north  of,  in  large  opeu  field  on  west  margin 
of  a  low  depresslon,  nail  in  root  of  lone  pecan  tree;  marked 
"368  P.  T.  97" 367.34 

Gurley,  about  2.2  miles  north  of,  at  southeast  comer  of  Junction  of  Y 

road ;  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  66  367  " 366. 552 

Gurley,  about  3  miles  north  of,  on  property  of  Clif  Torrence,  in  root 
of  elm  tree ;  copper  nail  marked  "  P.  T.  99  elev.  366  " 365. 19 

Gurley,  about  3.5  miles  north  of,  in  open  cultlvated  fleld,  on  property 
of  Dr.  Stelner,  copper  nail  In  root  of  lone  pecan  tree;  marked 
"P.  T.  101  elev.  374" 373.43 

Gurley,  about  4  miles  north  of,  at  wlre  fence  near  Bull  Creek,  about 
400  feet  northeast  of  tenant  house  and  about  1,000  feet  north  of 
public  road;  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  57  379" 379.058 

Downs.  1.3  miles  southeast  of,  in  open  fleld,  about  40  feet  south  of  a 
ditcb  wlth  brushy  fringe  in  root  side,  copper  nail  in  root  of  large 
lone  pecan  tree 876. 27 

Downs,  0.8  mile  southeast  of,  in  open  field,  copper  nail  in  root  of  large 
lone  pecan  tree;  marked  "  P.  T.  103  Elev.  376 " 375. 27 

Downs  Store,  about  0.5  mile  east  of,  at  edge  of  bottom  land,  copper 
nail  in  root  of  cottonwood  tree ;  marked  "  P.  T.  86  Elev.  380  " ,      37a  07 

80808**— Bull.  468—11 6 
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Point  8.6  milei  soathweit  of  Cameron  northwest  alony  hlghway  np  Little  River 

to  Little  River  Station. 

Temple,  at  crossing  of  Missouri,  Knnjms  &  Texas  Ry.  and  Gulf,  Colo- 
rado &  Santa  Fe  Ry.,  60  feet  west  of  Missouri,  Kansas  &  Texas  Ry. 
tracks  and  40  feet  north  of  Gulf,  Colorado  &  Santa  Fe  Ry.  track, 
halfway  between  telephone  pole  and  its  guy-wire  pole,  In  Ifmestone 
post;  bottom  of  squnre  hole  (Coast  and  Geodetlc  Survey  bench  Feet. 
mark) 673.464 

WACO  QXTADBANOLE. 

Point  10.4  miles  lontheast  of  Waco  along  east  aide  of  Brazoi  River  to  Waco. 

Waco,  8.3  mlles  southeast  of,  1  niile  sonth  of  Houston  &  Texas  Cen- 
tral R.  R.,  on  road  to  Riesel,  200  feet  north  of  gate;  iron  post 
8tami>ed  "  Prim.  Trav.  Sta.  127A  421  85" 425.203 

Waco,  about  7.5  miles  south  of  south  bank  of  Shaw  Creek,  at  fork 

In  road,  In  root  of  Spanlsh  oak;  spIke  palnted  "387  179' 301.36 

Waco,  6  mlles  southeast  of,  at  southeast  fence  comer,  100  feet  west  of 
Houston  &  Texas  Central  R.  R.  trestle,  130  feet  north  of  steel  wagon 
bridge;  Iron  post  stamped  "374  8«  Prim.  Trav.  Sta.  128A" 378.322 

Waco,  4.7  miles  southeast  of,  at  fence  llne,  75  feet  west  of  section 
house  on  Houston  &  Texas  Central  R.  R.,  east  margin  of  road ;  Iron 
post  stamped  •*385  87  Prim.  Trav.  Sta.  129A" 388.620 

Waco,  2.5  mlles  southeast  of,  175  feet  east  of  J.  McGaughy's  house, 
at  gate,  west  margin  of  road;  iron  post  stamped  **303  88  Prim. 
Trav.  Sta.  130A" 3m;.  561 

Waco,  Missouri,  Kansas  &  Texas  Ky.  bridge  over  Brazos  River,  east 
end,  north  sidc,  in  top  of  n])utiiiont;  alumlnum  tablet  stami)ed 
'•  Prim.  Trav.  Sta.  No.  I.'JIA  397  S9  " 390.480 

WacH),  soutlie.'ist  coruer  of  South  First  and  Jaclison  streets,  top  of 

hydrant  (Coast  and  (iecxletic  Survey  beiu-h  mark) 403.  (KU 

Waco.  brick  building  on  tlie  southeast  corner  of  South  Third  and 
Jackson  streets,  occupied  by  McCleary's  feed  störe,  1.5  feet  from 
southernmost  wiudow  toward  Missouri.  Kansas  &  Texas  Ry. 
(Coast  and  (ieodetic  Survey  beuch  mark) 413.183 

Waco,  northwest  corner  of  South  Fifth  and  Jackson  Streets,  In  brick 
building  occupied  by  bottling  works,  10  iuches  below  thIrd  Win- 
dow from  front  of  building  on  side  toward  Missouri,  Kansas  & 
Texas  Ry.   (Coast  and  Geodetic  Survey  bench  mark) 414.479 

Point  6  miles  south  of  Waco  along  west  side  of  river  to  Waco. 

Waco,  5  miles  southeast  of,  6(X)  feet  southwest  of  red  house,  north 
side  of  laue,  18  inches  from  wire  fence,  in  open  field;  Iron  post 
stamped  "Prim.  Trav.  Sta.  No.  52  386" 384. «X^ 

Waco,  4.4  miles  southeast  of,  0.5  mile  northeast  of  red  house,  50  feet 
west  of  fence  corner  at  north  side  of  old  lane,  600  feet  south  of 
lane  through  bottom,  nail  in  root  of  154nch  elm  tree;  marked 
"  3S2  " 381. 28 

Waco,  4  miles  southeast  of.  400  feet  northeast  of  edge  of  bottom 
land.  600  feet  east  of  large  barn,  at  north  tKlge  of  field,  about  0.2 
mile  east  of  niain  Waco  road,  near  wire  fence;  iron  post  stamped 
*'  Prim.  Trav.  Sta.  No.  53  3S7  " _,_ 385.057 
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Waco,  3.5  miles  southeast  of,  75  feet  north  of  creek,  nail  in  root  of        Feet. 
small  elm  lu  fleld 390.95 

Waeo,  2.8  miles  southeast  of,  47  feet  northeast  of  oenter  of  Sun 
Antonio  &  Aransas  Pass  Ry.,  at  north  corner  of  main  Waco  road 
crossing,  in  corner  of  right-of-way  fence;  iron  post  stamped 
•*  Prini.  Trav.  Sta.  No.  54  403  *\ 403. 314 

Waco,  in  north  end  east  retaining  wall  for  Missouri,  Kansas  &  Texas 

Ry.  bridge;  aluminum  tablet 396.489 

Anstiiii  Bandera,  Bastrop»  Blanoo,  Boerne,  Bumet,  Flatonia,  Fredericksbarg, 
Oeorgetown,  Oiddiags,  Halstead,  Llano,  New  Braunfels,  Sabinal,  San  Antonio 
Special,  San  Haroos,  and  TJvalde  Quadrangles  and  region  adjacent  to  San 
Antonio  Special  Qnadrangle. 

ATA8C0SA,  BINDEBA,  BASTBOP,  BEXAB,  BLANCO,  BÜBNET,  CALDWELL,  COHAL,  FATE1TE, 
reiO,  GONZALES,  eUADALUPE,  HAT8,  KENDALL,  KEBB,  LATACA,  LEE,  LLAXO,  HASON, 
MBDIHA,  SAN  SABA,  TBAYI8,  CTALDE,  WILUAXSON,  WILSON,  ANB  ZAYALLA  COtNTIES. 

The  elevations  herein  given  are  based  on  the  corrected  elevation  of 
the  city  hall  bench  mark  at  San  Antonio,  now  accepted  as  653.212 
feet  above  mean  sea  level,  as  determined  from  Coast  and  Geodetic 
Survey  precise  leveling. 

The  leveling  in  the  various  quadrangles  was  done  by  J.  A.  Hinman. 
Thomas  Winsor,  and  M.  S.  Bright,  between  1896  and  1901.  Addi- 
tional  leveling  in  the  San  Marcos  quadrangle  was  done  by  F.  A. 
Nussle  in  1906.  The  leveling  by  Hinman  was  done  in  the  Austin, 
Bandera,  Bastrop,  Boerne,  Flatonia,  Halstead,  New  Braunfels,  Sa- 
binal,  San  Antonio  special,  San  Marcos,  and  Uvalde  quadrangles  in 
1896  and  1897;  that  by  Winsor  in  the  Austin,  Bastrop,  Blanco,  Fred- 
ericksburg, Georgetown,  Giddings,  and  Llano  quadrangles  in  1897 
and  1898;  and  that  by  Bright  in  the  Boerne,  Fredericksburg,  and 
San  Antonio  special  quadrangles  in  1900  and  1901. 

AUSTIN  QtTABRANOLE. 
Kyle  to  XoHeill  along  Intematlonal  ft  Oreat  Northern  R.  R. 

Buda,  1,000  feet  north  of  Station,  7  feet  south  of  telegraph  pole,  35 
feet  east  of  track,  60  feet  south  of  crosslng  of  old  San  Antonio        Feet. 
and  Austin  road;  iron  post  stamped  "711" 705.619 

Bear  Creek,  International  &  Great  Northern  R.  R.  bridge,  1  mile 
Southwest  of  Manchaca,  In  east  end  of  north  rock  pier;  copper 
holt  stamped  "U.S.G.S.  651  B.  M." - 645.175 

Manchaea,  In  front  of  Station,  oenter  of  track 696. 900 

WlUlamson  Creek  railroad  bridge,  6  miles  north  of  Manchaea  and  5 
miles  south  of  Austin,  top  of  east  end  of  south  rock  pier;  copper 
holt  stamped  "Ü.S.G.S.  641  B.  M." 6:^3.180 

Austin,  highway  bridge  over  Colorado  River,  in  west  end  of  s^)uth 
rock  pier*;  copper  holt  stamped  '*  ü.  S.  G.  S.  476  B.  M." 469. 957 

Austin,  second  telegraph  pole  west  of  the  Houston  &  Texas  Central 
K.  R.  frelght  depot,  5  feet  west  of ;  iron  post  stamped  '*  471 " 4r»5.  541 

Austin,  in  Southwest  corner  of  iwstofficer  faclng  Colorado  Street; 
bronze  tablet  stamped  "  508  " — 502. 111 
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AuHtln,  6  mile«  uorth  of,  eouth  side  of  Bull  Creek  road,  750  feet 
north  of  slgnboard  at  Hooper  switch,  27  feet  east  of  track;  iron        Fe«t 
post  stamped  "702  SA" mLirii 

Duval,  2.75  miles  sonth  of,  south  sfde  of  Fiskyille  public  road«  250 
feet  soutli  of  Amboy  Station,  22  feet  west  of  track;  iron  post 
8tami)ed  "  758  SA  " 749.  »TT 

Aml>oy,  in  front  of  Station ;  top  of  rail 750. 70) 

Duval,  100  feet  north  of  switch  hend  block,  42  feet  west  of  track. 
6  feet  south  of  tele^n'aph  pole,  top  of  flat  limestone  rock  15  Inches 
in  diameter ;  bronze  tablet  stamped  "  797  SA" 789. 173 

McNeil,  75  feet  north  of  intersection  of  International  &  Great  North- 
ern R.  R.  and  Houston  &  Texas  Central  R.  R.,  22  feet  northeast  of 
the  l«tter*8  track,  top  of  and  near  acute  i>olnt  of  triangulär  lime- 
stone rock;  bronze  tablet  stami^ed  "836  SA" 828.401 

MoNeil  northwett  along  Houiton  it  Texu  Central  K.  B.,  wettern  dlTieion. 

McNeil,  3.25  miles  north  west  of.  west  slde  of  public  road,  22  feet 
south  of  track,  r>00  feet  east  of  section  house;  iron  post  stamped 
"857  SA" •. 849.150 


• 


Elyiinm  via  Oarfleld  and  Oreedmore  to  Kanchaca. 

Texas  Hill  trianp:ulatlon  Station,  2.3  miles  southwest  of  Elysium  post 
Office;  rock  niarked  "  U.  S.  G.  S." 602.5») 

Pilot  Knob,  1  mile  east  of,  3.77  miles  from  Cedar  Creek  and  Austin 
road,  at  intersection  of  Creedniore  road  with  Luling  and  Austin 
road,  in  corner  of  feuce ;  iron  post  stamped  "  534  " 529.  lU) 

Creedmore,  junction  of  Creedmore-Austin  and  Creedmore-Manchaca 
roads,  5.6  miles  southwest  of  the  lower  Luling  and  Austin  road, 
in  southwest  corner  of  fleid  fence;  iron  post  stamped  "637" 631,50« 

Manchacn,  2  miles  southeast  of,  at  intersection  of  Creedmore-Man- 
chaca and  Old  San  Antonio-Austin  roads,  north  side;  iron  post 
stamped  "  649  " 643. 493 

Anttln  to  Cedar  Valley  ^ia  Oak  Hill. 

Oak  Hill,  0.75  mile  west  of,  intersection  of  Bee  Caves  and  Cedar 
Valley  roads,  in  corner  of  fence;  iron  jx>st  stamped  "839"j 831.207 

Cedar  Valley,  forks  of  Dripping  Springs  and  Johnson  City  roads; 

iron  post  stamped  "1085" 1,077.610 

Cedar  Valley  to  Xanohaoa. 

Codar  Valley,  8.64  miles  southeast  of,  at  crossing  of  Cedar  Valley- 
Manchaca  and  Mountain  City-Oakhlll  r9ads;  iron  post  stamped 
"  781 " 1 775. 434 

BAKDE&A  QVADRANOLE. 

Sabinal  to  Bandera  along  public  roadi. 

Sabinal,  14.5  miles  northeast  of,  45  feet  west  of  road,  300  feet  nortli 
of  fords  of  Main  and  Lltttle  Seco  rlvers;  iron  post  stamped  "1168"-  1, 159.989 

Sabinal,  21  miles  northeast  of,  at  forks  of  road  to  Anton  Ney;  Iron 
post  stamped  "1338" 1,329.885 
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Sablnal,  28  miles  northeast  ot  500  feet  eiist  of  Hondo  River,  23  mlles 
north  of  Hondo,  crossing  of  old  Bändern  read  and  north  and  south 
road,  from  Hondo  to  Bandera,  at  southwest  corner  of  Intersection ;        Feet 
iron  post  stamped  "1227" 1,218.410 

Hondo  and  Bandera  county  road. 

Sabinal,  35.25  miles  northeast  of,  Junction  of  Hondo  and  Utopia 
Boads  io  Bandera  near  Commissiouers  Creek,  150  feet  west  of 
milestone  12  from  Bandera,  and  400  feet  north  of  E.  A.  Brewer's 
house,  northeast  of  road  junction:  iron  post  stamped  "1490" 1,481.451 

Bandera  and  ITtopia  connty  road. 

Bandera,  100  feet  east  of  Sixth  mile  post  west  of,  500  feet  east  of 
gate,  25  feet  north  of  road;  iron  post  stamped  "1449" 1,440.711 

Bandera,  county  courthouse.  In  southwest  corner  of  rock  wall ;  bronze 

tablet  stamped  "  1265  " 1, 257. 000 

Bandera  to  center  point  along  public  roade. 

Bandera,  5.5  miles  north  of,  forks  of  Bandera-Kerrville  and  Bandera- 

Center  Point  roads;  iron  post  stamijed  "  1407  " 1, 398. 647 

C«iter  Point,  6  mlles  south  of,  12  miles  north  of  Bandera,  summit 
of  Elm  Paas,  25  feet  west  of  mile  post  6,  at  fence  corner ;  iron  post 
stamped  "  1744  " 1,  736. 049 

BASTROF  QUADRANGLE. 
•    Baitrop  to  Elgin  along  Misiouri,  Kansag  ft  Texas  Ry. 

Bastrop,  100  feet  southeast  of  freight  statioa,  50  feet  south  of  Bastrop 
and  La  Grange  County  road;  iron  post  stamped  "372" 366.552 

Bastrop,  in  front  of  Station ;  top  of  rail 366. 3 

Bastrop,  courthouse,  north  west  side  of  malu  entrance,  in  brick  wall ; 
bronze  tablet  stamped  "377" 371.587 

Bastrop,  1.66  miles  north  of,  top  of  coi)iDg,  northeast  end  of  East 

Rock  pier,  Piney  Creek;  copper  bolt  stamped  "3G5  SA" 357.396 

Bastrop,  4.5  miles  north  of,  3  feet  outside  of  southeast  corner  of  right 
of  way  fence  at  croFsing  of  Bastrop  and  Elgin  public  road:  iron 
post  stamped  "460  SA" 452.548 

Sayersvllle,  1.75  miles  south  of,  5  feet  east  of  northwest  corner  of 
right  of  way  fence  at  public  road  crossing,  half  distance  between 
fourth  and  flfth  telegraph  poles  south  of  niilopost  1)45;  iron  post 
stamped  "449  SA" 440.996 

Srtyersville,  in  front  of  Station ;  center  of  main  track 407. 2 

Sayersvllle,  2  miles  north  of,  050  feet  north  of  head  block  of  Cary 
Lacier  coal  mlne  spur,  35  feet  west  of  center  of  track  at  road 
crossing;  iron  post  stamped  "4(58  SA" 4<50.050 

Elgin,  2.5  miles  south  of,  15  feet  northeast  of  the  southwest  corner 
of  right  of  way  fence,  20  feet  west  of  center  of  track,  at  Bastrop 
and  Elgin  road  crossing;  iron  post  stamped  "5:^0  SA" 522.089 

Elgin,  in  front  of  freight  Station;  top  of  rail 571.4 

Elgin,  at  Union  passenger  Station,  7  feet  east  of  southeast  corner  of 
small  park,  115  feet  east  of  crossing  of  Missouri,  Kansas  &  Texas 
Ry.  and  the  Houston  &  Texas  Central  R.  R.,  20  feet  north  of 
Houston  &  Texas  Central  R.  R.  nialn  track ;  iron  post  stamped  "  576 
SA" 5<>8.010 
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Elgin  to  Giddlnffs  alonff  Houiton  ft  TexAi  Central  B.  B. 

Elgin,  2.25  miles  »outheast  of,  15  feet  east  of  northwest  corner  of 
rigbt  of  way  fence  at  crossing  of  tlie  Elgin  und  McDade  public  read, 
and  5  feet  northwest  of  IS  inch  ix)8t  oak  tree  at  intersection  of         Feet. 
lane;  iron  post  stamiied  "5(i6  SA" 557.964 

Elgin,  5.75  niiles  soutbeast  of,  100  feet  south  of  railroad  at  intersec- 
tion of  a  settiement  road  witb  tbe  Elgin  and  McDade  public  read, 
650  feet  east  of  section  bouse  13;  iron  i>08t  stamped  "517  SA" 5Ü9.0SM 

McDade,  in  front  of  Station;  center  of  track 558.1 

McDade,  50  feet  north  of  northeast  corner  of  passenger  Station ;  iron 

post  stamiied  **  5as  SA" 560. 007 

McDade,  2  miles  soutbeast  of,  top  of  rock  niasonry  wall  around 
Southwest  end  of  24-incb  drain  i)ipe  culvert,  250  feet  soutbeast  of 
tbe  crossing  of  tbe  McDade  and  Paige  public  road:  copi>er  holt 
stamped  *'  5SS  SA" 5H0.  517 

McDade,  0  miles  soutbeast  of,  balfway  l)etween  mileiwsts  71  and  72. 
northeast  face  of  brick  retaining  wall  built  around  double  24-incb 
drain  pipe  culvert;  bronze  tablet  stami)ed  *'495  SA" 4S7. 148 

Paige,  1.75  miles  west  of,  150  feet  south west  of  tbe  McDade  and  Paige 
public  road  crossing  and  250  feet  northwest  of  mile]>ost  (>9,  vertical 
side  of  brick  coping  on  wing  wall  south  end  of  24-incb  drain  pipe 
culvert  157 :  bronze  tablet  stamiied  "  578  SA" 570. 221 

Paige,  180  feet  northeast  of  passenger  Station,  7  feet  east  of  north- 
east corner  of  small  park ;  iron  post  stamped  **  549  SA" 541.363 

Paige,  in  front  of  Station;  center  of  main  track .  544.0 

Paigo,  3  miles  soutbeast  of,  midway  bctwoon  seventh  and  eightb  tele- 
graph  polos  northwest  of  niilopost  (>4,  10  feot  from  soutbeast  cornor 
of  right  of  way  fence  nt  the  crossing  of  tbe  Paige  and  Giddings 
public  road.  'iS  feet  south  of  center  of  track;  iron  i>ost  stamped 
*'  528  SA" 520. 157 

Paige,  7  niilcs  soutbeast  of,  0.5  niile  soutbeast  of  mileimst  Ol,  top  of 
rock  coping  over  south  end  of  18-iuch  drain  pii>e  culvert;  copix^r 
holt  stamptHl  **r)20  SA" .^»12.024 

Winchester  to   Bastrop   via   Alum   Creek. 

Winchester.  ."iO  feet  north  of  Station.  4")  feot  east  of  niiddle  of  main 

track;  iron  post  stanipe<l  '"X^r^  SA" 327.  rM4 

Wnichester,  in  front  of  Station  :  center  of  nialn  track 329.  7 

Winchester.  3  inilcs  wost  of,  east  side  of  Pin  Oak  Croek.  fork  of  road 

to  Ilodgins  iMM-d  ot  Colorado  Kivcr;  iron  post  stamped  "300  SA"__       2J)2.  7(>S 

Winchester.  5.."»  miles  west  of,  forks  of  Lngrange-Hastroi»  public  road 
and  public  road  l(»a<Iint:  to  Sniithville  via  Ilodgins  Ford  of  (\ilorado 
lUver;  iron  post  stampeil  "  3('»4  SA" 356.  (ÄS 

Winchester.  S.7.")  miles  west  of.  1  mile  east  of  P.  D.  Creek,  75  feet 
east  of  forks  of  \ho  Lagrnnge  and  I^astroj)  pnl)lic  road  and  public 
road  lea<linf,'  to  Sniithville  via  Kblin  Ford  of  Colorado  River;  iron 
post  stamped  "349  SA" 341.  SOS 

Alum  Creek.  4.2."i  miles  southcast  of,  2  miles  north  of  Sniithville,  9 
feet  east  of  24-inch  jHH'an  used  as  fence  corner  i)ost,  15  feet  north- 
west of  intersection  of  Smithville-Iiastrop  and  Lagrange-Bastrop 
public  roads;  iron  i)Ost  stami>ed  "331  SA" 323.791 
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"^vXv.  "  southeast  of,  at  mouth  of  Jones  Lane  leadlng 

^,  south  of  middle  of  main  road ;  iron  post        Feet. 

'.•;<:.  335. 71t 

V  .^st  of  brick  store,  7.33  miles  southeast  of 

»  th  of  road,   in   comer  of  fence;   iron   post 

*  -..^  -w.  348.633 

■^         ^^^  ^  .utlieast  of,  50  feet  west  of  bridge  over  Copperas 

'Utli  of  Bastrop-Lagrange  road ;  iron  i>ost  staniped 
398.584 

Bastrop  to  Olddingra  along  public  road. 

miles  east  of,  35  feet  northeast  of  forks  of  road,  100 

of  sniall  prairie;  iron  post  stamped  "528  SA" 519.881 

J  miles  east  of,  on  Alum  Creek-Paige  road,  2,225  feet  soutb- 

jf  Bastrop-Giddings  road;  iron  post  stamped  "503" 407.635 

)p,  12  miles  east  of,  east  bank  of  Gravely  Creek,  20  feet  south 
main   road  and  30  feet  east  of  middle  of  creek;   iron   post 

.tamped  "466  SA" 457.993 

»astrop,  15.5  miles  east  of.  800  feet  northeast  of  the  Pin  Oak  Creek 
crossing,  12  feet  north  of  road,  15  feet  northwest  of  fleld  fence 

comer;  Iron  iK)st  stamped  "414  SA" 406.002 

Giddings,  7.5  miles  southwest  of,  50  feet  northeast  of  Intersection  of 
Serbin  road,  50  feet  northeast  of  the  Bastrop  and   Lee  county 

line,  at  northeast  fence  corner;  iron  post  stamped  "476  SA" 467.901 

Giddings,  5  miles  southwest  of,  30  feet  south  of  crossroads,  1,000  feet 

west  of  Rabbs  Creek ;  iron  post  stamped  "  475  SA" 466. 833 

Paige  to  Baatrop  along  public  road. 

Paige,  1.75  miles  west  of,  1.5  feet  east  of  west  fence  line  and  150  feet 
north  of  summlt  of  ridge ;  iron  post  stamped  "  611  SA" 002. 665 

Paige,  4.5  miles  southwest  of,  30  feet  south  of  mouth  of  lane,  2  feet 
west  of  east  fence  line;  iron  post  stami)ed  "535  SA" 526.687 

Paige,  7.75  miles  southwest  of,  forks  of  old  San  Antonio  and  Gid- 
dings public  roads;  iron  post  stamped  "455  SA" 446.787 

Bastrop,  6.5  miles  northeast  of,  at  forks  of  settlement  road.  4.5  miles 
north  of  Bastrop-Giddings  road;  iron  post  Rtami)ed  "480" 480.470 

Lezington  to  Paige  along  public  roada. 

Lexington,  0.5  mile  east  of  Station.  45  feet  south  of  crossing  of  Gid- 
dings-Lexlngton  public  road;  iron  post  stamped  "465  SA" 456.654 

Lexington,  1.5  miles  southwest  of,  35  feet  southwest  of  the  intersec- 
tion of  road  connecting  the  liexington-Fedor  and  Lexlngton- 
McDade  public  roads;  Iron  post  staniped  "402  SA" 303.645 

Lexington,  4.25  miles  southwest  of,  70  feet  south  of  interRe<'ti()n  of 
Lexington-Fedor  road  and  Giddings  upper  public  road,  1,900  feet 
south  of  crossing  of  Middle  Yegua  Creek ;  iron  post  stamped 
"368  SA" 359.694 

Pedor,  1,000  feet  north  of  store,  50  feet  south  of  forks  of  Lexington- 
Fedor  and  Fedor-Austin  public  roads;  iron  post  stamiuHl  "424 
SA" « 415.  742 

Feder,  2.25  miles  west  of,  at  intersection  of  Fcnlor-Austin  and 
Glddings-Taylor  public  roads,  1,5.^)0  feet  nortli  of  West  Yegua 
Creek;  iron  post  stamped  "453  SA" 444.566 
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Paige,  3.5  miles  north  of,  40  feet  northeast  of  iutersection  of  roads,        Pect 
at  gate;  Iron  post  8tami)ed  "520  SA" 511.664 

Palge,  3  miles  north  of,  65  feet  northeast  of  Intersection  of  upper 
Lexington  road  and  Paige-Darden  Springs  public  road;  iron  post 
stamped    "531    SA" 522.826 

Baitrop  to   Galdwell  along  pablio  roadi« 

Bastrop,  3  miles  west  of,  at  forks  of  Webervllle  road  and  aban- 
doned  road  to  Garfleld,  3  feet  froni  fence;  iron  post  stam|)ed 
"  410  " 404. 680 

Bastrop,  6.50  miles  west  of.  at  forks  of  new  county  road  to  Gar- 
fleld;  iron  post  stamped  "422" 416.780 

Galdwell,    100   feet   north  west   of,   50   feet   north    of   Bastrop   and 

Austin  public  road,  via  Garfleld;  iron  post  stamped  "576" 570.560 

Baitrop  to  Cedar  Creek  along  public  road. 

Cedar  Creek.  3.25  miles  east  of,  forks  of  Bastrop  and  Cedar  Creek 
road  with  road  leading  to  Winsou's  gin,  20  feet  east  of  26-inch 
post  oak  tree;  iron  i)08t  stami^ed  "446  SA" 437.996 

Cedar  Creek,  400  feet  south  of  post  Office,  10  feet  southof  soutbeast 
fence  corner  at  forks  of  Bastrop-Cedar  Creek  road  with  Austin- 
Port  Lavaea  road;  iron  iK>st  stamped  "445  SA" 437.240 

Oedar  Creek  eontheast  to  Red  Bock  and  northeast  to  Baitrop  Tia  pnbUo  roada. 

Cedar  Creek,  5  miles  south  of,  on  north  side  of  Austin  and  Port 
I^avaca  road  at  i)oint  where  road  makes  a  sharp  bend,  4  feet  west 
of  20-inch  post  onk  treo:  iron  post  stamped  "472  SA" 4(>4. 118 

Kcd  Rock,  4.75  niilcs  north  of.  at  forks  of  Anstiii  and  Port  Lavaea 
nmd  with  old  road  to  lUvl  Rock.  0.75  niile  northwest  of  Walnut 
Creek  Catliolic  Churcli,  (>  feet  sonthoast  of  24-1  uch  dead  i)Ost  oak 
tree  utilized  as  fence  cornor  post:  iron  post  stamped  "478  SA" 470.407 

Bastrop,  8.25  miles  soulhwest  of,  at  forks  of  Bastrop  and  Red  Rock 
road  with  a  settlement  road,  40  feet  oast  of  fence  line.  200  feet 
north  of  houso  with  lo^r  chinmey:  iron  post  stami>ed  "477  SA" 4t>9. 119 

Bastro]).  3.25  miles.  southwest  of.  at  intersection  of  Bastrop  and  Red 
Rock  road  with  settlement  roads.  .*]  feet  south  of  northeast  fence, 
45  feet  southeast  of  ^ate;  iron  i)ost  stampeil  **  384  SA" 376.176 

Bastrop  via  Nashs  Ferry  and  Colorado  Chapel  to  Sayersvllle. 

Nashs  Ferry,  300  feet  north  of,  on  east  side  of  road.  150  feet  east 
of  rijrht  bank  of  Colorado  River,  5  feet  north  of  16-inch  elm  tree; 
iron  post  stamped  "372  SA" .363.Sf>ri 

Sayersville,  0  miles  west  of,  40  Un^t  southeast  of  forks  of  El^in-Coats 
road  with  Bastrop  road,  S(M)  feet  northeast  of  Coats  Bridge,  over 
Wilbarger  Creek ;  Iron  post  stami>ed  "  301  SA" 383. 1.% 

Sayersville  to  McDade  along  public  roads. 

Sayersville,  3.25  miles  northeast  of.  at  forks  of  McDade  and  Sayers- 
ville road  with  Elj;in  road,  250  feet  west  of  small  bridge  over 
ravine  and  on  north  side  of  road;  iron  post  stami>ed  "514  SA" 506.119 

Mcl^ide.  2  miles  we^t  of,  east  side  of  Mcl^ade  and  Sayei-sville  road, 

at  bend  opposite  wire  fence  corner;  iron  i)ost  stamiied  "504  SA" 496. 07.*^ 
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PaiS«  to  Lazingion  tU  Ihirdaii  Bprinri,  Blue,  and  Center  Point  Ohapel. 

Darden  Springs,  2  miles  south  of,  Just  north  of  Bastrop-Lee  County 

line,  at  forks  of  Darden  Springs  and  Palge  Road  with  settlement        Feet. 

road  leadlng  southwest ;  iron  post  stamped  **  498  SA" 489. 779 

Darden  Springs,  8  feet  east  of  Dr.  Darden's  east  gatepost,  on  south 

slde  of  road,  opposite  point  where  road  tums  north;  iron  post 

stamped  "444  SA" 435.730 

Darden  Springs,  2  miles  north  of,  at  forks  with  settlement  road ;  Iron 

iwst  stamped   "499  SA" 400.744 

Blue,  2  miles  south  of,  forks  of  Taylor-Giddlngs  road  with  private 

road  leadlng  southeast,  25  feet  north  of  mileboard  marked  *'  GID. 

18  ml.";  iron  post  stamped  "511  SA" « 502.693 

Center  Point  Chapel,  0.5  mlle  west  of,  southwest  comer  of  forks  of 

Austin-Lexington  road  leadlng  south ;  iron  iK)st  8tami)ed  "  487  SA"_  478.  834 
Center  Point  Chapel,  3^  miles  east  of,  south  slde  of  road,  10  feet  east 

of  wlre  fence  comer,  at  forks  of  settlement  road  leadlng  south; 

Iron  post  stamped  "  397  SA" 388.  895 

Lexington,  2  miles  west  of,  forks  of  Austln-Lexington   road  with 

Taylor-Georgetown  road,  50  feet  west  of  post  oak  tree  utilized  as 

mileix>st  "  Lexington  2  ml." ;  iron  post  stamped  "  464  SA" 455. 930 

Lezlnffton  to  Elgin  via  Florence  and  Beaukiet. 

Lexington,  5.75  miles  northwest  of,  forks  of  Taylor-Georgetown  roaö 
with  Rockdale  public  road,  40  feet  northeast  of  4-inch  post  oak  tree 
utilized  as  guldepost;  iron  post  stamped  "471  SA" 462.986 

Florence  schoolhouse,  0.5  mlle  east  of,  forks  of  Taylor-Georgetown 
road  and  Beaukiss  "  cut-off  "  road,  500  feet  southwest  of  Intersec- 
tlon  with  Elgin-Lexhigton  road ;  Iron  post  stamped  "  469  SA  " 461. 020 

Florence  schoolhouse,  2.5  miles  west  of.  at  forks  of  Elgin  and  Lex- 
ington road  with  crossroad  to  Taylor-Georgetown  road,  125  feet  east 
of  right  angle  in  road  from  west  to  south:  iron  post  stamped 
"  472  SA  " 464. 519 

Beaukiss,  2.25  miles  east  of,  at  west  forks  of  Elgin  and  Lexington 
road  with  Taylor  and  Glddings  road,  5  feet  southwest  of  milepost 
"  14  ml.  to  Elgin,"  alongslde  fence  llne ;  iron  post  stamped  "  551  SA  "      542. 586 

Beaukiss,  2.5  miles  east  of  southeast  corner  of  Oliver's  general  störe 
and  post  offlce,  on  north  slde  of  Elgin  and  Lexington  road ;  iron  post 
stamped  "  502  SA  " 493.  821 

Beaukiss,  3.25  miles  southwest  of,  200  feet  southeast  of  Slloam  school- 
house, 8  feet  east  of  southeast  comer  of  forks  of  road;  iron  iK)st 
stamped  "  497  SA  " 488. 779 

Elgin,  5.75  miles  northeast  of,  10  feet  southwest  of  northwest  fence 
comer,  at  forks  of  Elgin  and  Lexington  road  with  road  to  Taylor ; 
iron  post  stamped  "589  SA" 580.936 

Elgin,  2.75  miles  northeast  of,  500  feet  east  of  Bedtown  schoolhouse, 
3  feet  south  of  southeast  fence  comer  at  forks  of  Elgin  and  Lexing- 
ton road  -with  a  public  road  leadlng  east;  iron  post  stamt>ed 
"  573  SA  " - 565. 026 

Elfin  to  Oonpland  alony  Honiton  h  Texai  Oentral  B.  B. 

Coupland,  in  front  of  Station,  50  feet  east  of  main  track  of  Missouri. 
Kansas  &  Texas  Ry.,  5  feet  east  of  southwest  comer  of  fence  in- 
closing  section-house  yard;  iron  post  stamped  "526" ^ f»"»' 
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Ooupland  to  RiOM  CroMing  along  public  road. 

Rices  Crossing,  southeast  comer  of  Rices  Crossing-Byersville  road 
with  Taylor-Manor  public  road,  150  feet  soiithwest  of  schoolhouse ;         Feet 
Iron  post  stamped  "556  SA" 547.027 

Rioei  CroiilBg  louth  via  Xaiida  to  Littig,  thence  via  Houston  it  Texas  Central 

R.  B.  east  to  Elgin. 

Rices  Crossing,  4  miles  south  of,  4  feet  nortli  of  nortlieast  fence  comer 
I)08t  at  forks  of  Taylor-Manor  public  road  with  a  public  road  lead- 
ing  eastTiard;  iron  i)ost  stamijed  "528  SA" 519.138 

Manda  post  offlce,  100  feet  southwest  of,  on  west  side  of  road  at  inter- 
soction  with  road  to  Elgln,  25  feet  south  of  fence  comer,  100  feet 
southwest  of  Lutheran  Church;  iron  post  stamped  **558  SA" 548.975 

Littig,  in  front  of  Station;  top  of  rail 456.4 

Littig.  800  feet  east  of  Station,  40  feet  south  of  Houston  &  Texas 
Central  R.  R.  track,  4  feet  north  of  right  of  way  fence;  iron  post 
stami)ed  "470  SA" 462.154 

Bmithville  to  Bastrop  along  Missouri,  Kansas  fr  Texas  By. 

Smithville,  10  feet  east  of  second  telegraph  pole  south  of  mileboard 
969;  iron  vost  stami>ed  "320" 82:^.702 

Upton,  45  feet  east  of  head  block  south  end  of  switch,  near  right  of 
way  fence.  iron  post  stamiKMi  "  349  " 343. 52S 

Hills  Prairie,  28  feet  east  of  south  head  block,  near  right  of  way 
fence;  iron  post  stamped  "359" 35:?.4!M 

Bastrop,  2  miles  south  of,  raihvay  bridgo  over  Colorado  River:  cop- 
per  holt  set  in  masonry  at  east  eiul  of  north  hridge  seat,  stamiHMi 
"358" 352.5N>i 

BLANGO   QUADBAN6LE. 

Bee  Caves  along  public  roads  via  Round  Mountain  to  Willow  City. 

Reo  Caves,  3.25  miles  west  of,  13  feet  west  of  fonco  conier  post  south 
side  of  road  at  bend  in  road  from  northeast  to  west:  iron  post 
stamped  "1193  SA" 1,1S4.01S 

Bee  (^aves.  6.25  miles  west  of,  east  side  of  road.  10  ft'et  north  of  twin 

elms,  at  corner  of  stone  wall:  iron  post  stamped  "1120  SA" l,lll.l)6G 

Bee  Caves  northwest  along  Austin  and  Round  Mountain  public  road  to  Round 

Mountain. 

B(H^  Caves.  0  miles  northwest  of.  at  forks  with  a  settlement  road 

south:  iron  post  stampe<l  "1321  SA" 1.312.7^2 

Cypress  Mi  11,  10.25  miles  southeast  of,  in  toj)  (»f  24  by  48  iiich  lime- 
stone outcrop  on  northeast  side  of  road:  bronze  tablet  stampcnl 
"021    SA" 913.  2<U 

Cypress  Mill,  8  miles  southeast  of.  west  bank  of  Podornales  River, 
north  side  of  rojul,  21  feet  south  of  picket  feiu!*^  corner.  in  top  of 
limestone  outcrop:  bronze  tablet  stami)ed  ".Sir>  SA" 807.071» 

Cyi)rcss  Mill,  5.25  miles  southeast  of,  3  feet  north  of  cedar  post  at 
jnigle  of  fence  on  north  side  of  road,  300  feet  west  (»f  farmhouse; 

.  iron  i)ost  stamped  "928  SA" 019.t).>i 

Cypress  Mill.  2.5  miles  soutlu'ast  of,  at  forks  with  settlement  road 
wuthwest;  iron  post  stamped  "964  SA" 956.(^8 
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Cypress  Mill,  in  top  of  limestoue  rock  4  feet  in  diameter,  west  aide  of 

road,  250  feet  northeast  of  post  Office,  100  feet  south  of  Cypress        Feet. 

Creek;  bronze  tablet  stamped  "976  SA" 967.509 

Cypress  MlU,  3  miles  north  west  of,  2  feet  east  of  telephone  pole  on 

summit  of  hlll,  north  side  of  road ;  iron  post  stami>ed  "  1172  SA"__  1, 163. 837 
Round  Mountain,  0.25  mlle  east  of  post  office,  4  feet  west  of  fence 

comer,  200  feet  northwest  of  Baptist  Church,  at  forks  of  road; 

Iron  post  stamped  "1292  SA" 1,283.997 

Bonnd  Mountain  northwMt  alonf  pn1»Uo  roads  via  Llano  to  Smith'«  ranob. 

Round  Mountain,  2.25  miles  northwest  of,  4  feet  west  of  gate  to  pas- 

ture  on  south  side  of  road ;  Iron  post  stamped  "  1413  SA" 1, 404. 991 

Round  Mountain,  5  miles  northwest  of,  northwest  side  of  road,  18  feet 
southeast  of  telephone  pole  at  slight  beud  of  road;  iron  post 
stamped  "1374  SA" 1,365.777 

Round  Mountain,  8.25  miles  northwest  of,  at  Smlth*s  ranch,  5  feet 
southeast  of  gate  southwest  side  of  road,  at  intersection  wlth  B^red- 
ericksburg  and  Marble  Falls  road;  iron  post  stami>ed  "  1171  SA"__  1, 162.  911 

Bmitli't  ranoh  lonthwoit  alonc  Frederiokabnrf  and  Xarble  FalU  publio  road. 

Smith's  ranch,  3  miles  west  of,  7  feet  north  of  gate  on  dlvision  fence 
Ilne  north  side  of  road;  iron  post  stamped  "1149  SA" 1,140.967 

BO£RVE  aXTADRAKOLE. 
Ganabi  to  San  Antonio  via  San  Antonio  ft  Araniat  Paai  By. 

Comfort  and  Kerrville  hlghway  crossing,  between  mileboards  292  and 

291,  southwest  cörner  of  intersection ;  Iron  ijost  stamped  "  1437  "—  1, 428. 432 

Comfort.  opposite  side  of  track  from  northwest  comer  of  San  An- 
tonio and  Aransas  Pass  Ry.  Station;  iron  post  stami)ed  "1437" 1,428.630 

Guadalupe  River  Bridge,  4.5  miles  southeast  of  Comfort,  in  top 
of  coping  at  southeast  end  of  east  pier;  copper  holt  stamped 
"Ü.S.G.S.  1374  B.M." 1.365.445 

Waring,  in  front  of  Station;  center  of  track 1,355.2 

Waring,  1.5  miles  southeast  of,  crossing  of  Boerne  and  Fre<lericks- 
burg  hlghway  and  San  Antonio  &  Aransas  Pass  Ry.,  50  feet  south- 
west of  intersection ;  iron  post  stamped  "  1377  " 1, 368. 193 

Weifare,  in  front  of  Station, sign,  center  of  track 1,399.2 

Spanish  Pass,  1.25  miles  north  of,  first  arch  culvert  north  of  mile- 
post  276,  also  flrst  south  of  negro's  residence  75  feet  west  of  rail- 
way,  In  cap  over  keystone  of  arch  at  west  end  of  culvert;  copper 
holt  stamped  "  U.S.G.S.  1535  B.M." 1,526.160 

Boerne,  near  passenger  Station,  10  feet  north  of  first  telegraph  pole ; 
top  of  rall 1,404.054 

Clbolo  Creek  Bridge,  west  end  of  north  pier,  in  coping;  copper  holt 
stamped  "  U.S.G.S.  1358  B.M." 1, 349. 351 

Van  Raub,  opposite  störe;  center  of  track 1,371.2 

Van  Raub,  just  north  of  Station  (störe),  120  feet  south  of  fourth 
telegraph  pole  south  of  mllepost  263.  8  feet  east  of  track,  In  solid 
rock ;  copper  holt  stamped  "  U.S.G.S.  1375  B.M." 1, 366. 713 

Aue  Station,  75  feet  west  of  track.   in.  northeast  comer  of  Max 

Aue's  residence;  bronze  table  stamped  "1141" 1,132.373 

Leon  Creek,  15  feet  south  of  sill  of  trestle  572,  on  south  bank,  11 
feet  east  of  east  rail,  in  solid  rock;  copper  holt  stamped  "  U.S.G.S. 
1036    B.M." Vt 
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Oill'i  Lane  touthwest  over  Frederioksburg  and  Sisterdale  road  to  SUterdala. 

Comfort,  7.5  miles  uortb  of,  200  feet  east  of  Block  Creek,  east  slde  of         Fteet. 

road,  by  stone-fence  corner ;  iroii  post  stamped  "  1453  SA" 1, 444. 9G0 

Wariiif?,  4  miles  northwest  of.  forks  of  Fredericksburg-San  Antonio 

and  Fredericksburg-Siöterdale  roads,  4  feet  west  of  Sisterdale  and 

40  feet  east  of  San  Antonio  roads,  1  foot  east  of  north  gatepost; 

iron  i>08t  stamped  *M5(>3  SA" 1.555.243 

Sisterdale,  0.2  mlle  west  of,  soutb  side  of  road  by  wire  fence,  1  foot 

north  of  big  gate;  iron  post  stami)ed  "1447  SA" 1,439.363 

John  Kneupp's  ranoh,  weit  over  Comfort  and  Blanco  roads  to  Siiterdale. 

John  Kneupi)'s  ranch,  1.75  miles  west  of,  south  side  of  road  by  wire 

fence,  in  monnd  of  stone;  iron  i>ost  stami)ed  **1451  SA" 1.443.035 

Davis's  ranch,  10  feet  west  of  gate,  entrance  to  pasture,  north  side  of 

road ;  iron  i)Ost  stamped  "  1411  SA" 1.  403. 106 

Sisterdale,  4.25  miles  east  of,  2  feet  west  of  big  gate;  Iron  post 

8tamj)ed  "1389  SA" ._  1,381.0 

Sisterdale,  0.5  mile  southeast  of,  foot  of  hill  north  slde  of  road, 

by  rail  fence,  400  feet  east  of  stream ;  iron  iwst  stamped  "  1279  SA"_  1, 271. 015 

Point  8.6  milei  north  of  Oomfort  along  highway  to  Oottfort. 

Comfort,  3.5  miles  north  of,  10  feet  north  of  farm  gate,  600  feet  west 
of  a  stone  farmhonse,  on  west  side  of  road;  Iron  post  stamiied 
"  1530    SA" 1,  523.a')6 

Comfort,  1.5  miles  north  of.  north  of  guide  iwst  "  To  Cypress 
(^reck,"  at  northwest  corner  of  junction  with  road  runnlng  north- 
wi'st  :  iroii  lu.st  stninix^l  "l.'^l   SA" ' l.,''.14.110 

(^unifort,   üpi>()site   San   Antonio   &   Arnnsas   Pass  Uy.   Station;    iron 

post  slampeil  "  14cJ0  SA"___ 1,428.630 

BURKET  QUADRANOLE. 
Bertram  to  Graphite  along  Houstoa  &  Texas  Central  R.  R.,  westem  division. 

Hcrtnini,  1.75  miles  soutlieast  of.  ou  soiitlieast  side  of  settlement  road, 

4;;  feet  Southwest  of  track :  iron  post  stamped  "1198  SA" 1,190.134 

Hertrani,  120  feet  southeast  of  Station.  24  foi»t  southwest  of  track  on 
northwest  side  of  Bertram  and  Brooks  Mill  public  road;  iron  jKjst 
stamiKHl  "120(5  SA" 1.258.472 

J'.ertrani.  in  front  of  Station:  top  of  rail 1,259.0 

Burnt't,  *>.25  miles  east  of,  500  feet  west  of  head  block  of  switch,  at 
sumniit,  57  ftH»t  southwest  of  milcposl  57,  19  f(,H.»t  sonth  of  main 
track,  top  of  limestoue  outcroi):  iron  iM»st  stanii)ed  "1494  SA" 1,  4S6.  341 

Burnet,  2  miles  east  of,  47  ftM»t  west  of  track.  17  fc\'t  south  of  gate 
at  private  road  crossiu^:  iron  post  stauiivcd  "1387  S.\" 1.379.08 

Buruet,  0.25  niile  south  of  Station,  on  southeast  side  of  Pecan  Street, 

;;()  feet  southwest  of  track;  iron  post  stanijied  "1282  SA" 1,274.1*^') 

Burnet,  in  front  of  Station;  top  of  rail 1 . 1.285.0 

lUirnet,  east  front  of  coiuity  courthouse,  in  north  end  of  first  window 

sill  south  of  entrance;  bron/e  tablet  stamiMnl  "13(K)  SA" 1,291.7S."» 

Burnet,  2  miles  southwest  of.  on  northwest  side  of  Burnet  and  Marble 
Falls  public  road.  3(»  feet  northeast  of  track;  iron  post  stami)ed 
"  1250  SA" 1,242.040 
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Fairland,  3  miles  northeast  of,  oii  soiitli  side  of  a  i)rivnte  road  cross- 

ing  0^  mlle  north  of  Siidduth  st»c*tion  hoiise,  27  feet  west  of  track ;         Feet. 
iron  post  stamped  *'1142  SA  " l.lä4.072 

Sudduth,  In  front  of  eeetlon  house:  top  of  rail 1, 135.4 

Fairland,  east  side  of  Station;  top  of  rail ^ 964.5 

Fairland,  70  feet  southwest  of  Marble  Falls  brancb  track,  on  south- 
east  side  of  Buniet  and  Fredericksburg  public  road;  iron  i)ost 
stamped  '*953  SA** 945.  2G9 

Fairland,  3  miles  southwest  of,  on  east  side  of  Burnet  and  Fredericks- 
burg road  Crossing,  near  riglit  of  way  feuce  corner,  44  feet  soutb 
of  track;  iron  post  stamped  *'992  SA" 9S4.040 

Kingsland,  3  miles  southeast  of,  on  nortb  side  of  public  road.  52  feet 
soutb  of  track  and  110  feet  west  of  trestle  76C' ;  iron  post  stamped 
"  881  SA  " 873.  329 

Kingsland,  in  front  of  Station;  top  of  rail 848.3 

Kingsland,  near  soutbwest  corner  of  small  i)ark  opposite  Station,  21 
feet  north  of  main  track ;  iron  i)Ost  stamped  "  856  SA" 848. 298 

Kingsland,  3  miles  northwest  of,  at  forks  of  old  Fort  Mason,  Kings- 
land, and  Llano  roads,  70  feet  west  of  track,  23  feet  north  of  twin 
elm  tree  utilized  as  mllei)ost  **  Kingsland  3.5  miles ;"  Iron  post 
stamped  "954  SA" 945.452 

Kingsland,  5.5  miles  noithwest  of,  on  west  sideof  settlenient  road, 
0.25  mile  southeast  of  bridge  85  B  over  Sandy  Creek,  27  feet 
southwest  of  track;  Iron  ix)8t  stanipetl  "914  SA" 905.536 

Smith's  rauch  to  Marble  Falle  alon;  Fredericksburg  and  Harble  Fallt  road. 

Smith's  ranch,  3  miles  northeast  of,  200  feet  southwest  of  Bridge's 
farmhouse,  6  feet  south  of  gale  on  south  side  of  road;  iron  i)ost 
stamped  "979  SA" 970.865 

Smith*8  ranch,  0  miles  northejist  of,  25  feet  southwest  of  road^  35 

feet  northwest  of  Slick  Rock  Creek ;  Iron  i)ost  stamped  "  834  SA"__      825. 921 

Marble  Falls.  4.25  miles  southwest  of.  on  north  side  of  road  by  wire 
fence,  5  feet  south  of  15-Inch  post  oak  tree  utilized  as  a  gate  post; 
iron  post  stamped  "827  SA" 818.883 

Marble  Falls,  0.5  mile  southwest  of,  In  top  of  limestone  outcrop  7 
feet  southeast  of  road,  250  feet  southwest  of  bridge  over  Colorado 
River,  50  feet  northeast  of  forks  of  road;  aluminura  tablet 
stamped  "790  SA" '.,.      781.962 

Marble  Falle,  at  southeast  corner  of  park,  60  feet  northeast  of 
northeast  corner  of  Houston  &  Texas  Central  Railroad  Station; 
iron  post  stamped  "764  SA" 755.929 

Marble   Falla   to  Fairland   along   Houiton   ft    Texas   Central  R.    R.,    westem 

division. 

Marble  Falls,  in  front  of  Station;  top  of  rail 755.6 

Granite  Mountain,  in  front  of  Station;  top  of  rail 857.8 

Fairland,  2  miles  south  of,  600  feet  north  of  milepost  73,  50  feet  east 
of  track,  at  right  of  way  fence  corner  on  north  side  of  settlement 
road;  iron  post  stamped  "897  SA" 889.007 
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Xilepoit  15,  on  Houston  ft  TezAi  Central  H.  R.,  8  mlles  northwett  of  Kiaff»- 
Und,  «äst  alonf  publio  read  ▼!»  Maton  Crosalng  to  Burnet. 

Masoii  Crossing,  west  baiik  of  Colorado  River,  59  feet  soutbwest  of        Feet 
road  iit  bend;  iron  iwst  8tami)ed  "834  SA" 825.  S47 

Masou  Crossinj?,  2.75  niiles  uortheast  of,  at  jiinction  of  old  Fort 
Masou,  Marble  Falls,  and  Bluffton  roads,  200  feet  south  of  Moore's 
Store:  iron  post  stamped  "883  SA" 874.888 

Masou  Crossing,  5.5  miles  nortbeast  of,  soutbeast  side  of  road  by  a 
live  oak  tree,  50  feet  nortbeast  of  milestone  "8  M;"  iron  post 
stamped  "1261  SA" 1.252.950 

Buniet,  5  miles  west  of,  on  soutb  side  of  road  by  wlre  fence,  6  feet 
west  of  milestone  "  B  5;  "  iron  i)ost  stamped  "  1390  SA" 1.  381.  573 

Burnet,  2.25  miles  west  of,  at  Junction  of  old  Fort  Mason-Bumet  road 
and  Bluffton  road;  iron  post  stamped  "1403  SA" 1.394.437 

Burnet  along  publio  roada  via  Pomona  poat  offlee  to  Haruna. 

Burnet,  3  mlles  nortb  of,  300  feet  north  of  junction  of  Bumet-Lam- 
pasas  and  Burnet.  Brooks  Mill,  and  Lampasas  roads,  by  wire  fence 
ön  nortbeast  side  of  road ;  iron  post  stamped  "  1449  SA" 1, 440. 946 

Burnet,  6.33  miles  nortb  of,  on  west  side  of  road,  9  feet  soutb  of  gate 
at  Boyd's  rancb;  iron  post  stamped  "1480  SA" 1,472.294 

Burnet,  9  miles  nortb  of,  on  west  side  of  road  at  intersection  witb 
settlement  road  running  nortbwest  and  soutbeast;  iron  iwst 
stamped  "1510  SA" 1,501.654 

Naruna,  G.5  miles  soutbeast  of,  west  side  of  road  on  summit  of  blll  at 
junction  of  Burnet-Lampasns  and  Austin-San  Saba  roads,  700  feet 
nortbeast  of  Poniona  [»ost  office:  iron  post  stamped  "MOO  SA" 1,457.  IK).') 

Naruna,  4.5  miles  soutbeast  of,  at  junction  witb  settlement  road  run- 
ning north,  750  feet  soutbeast  of  old  railroad  gra«le,  50  feet  nortb- 
west of  soutbwest  fence  corner;  inm  post  stamped  "1468  SA" 1,400.138 

Naruna,  2.5  miles  soutbeast  of,  700  feet  soutbeast  of  Littlepage's 
residence,  20  feet  north  of  south  fence  line  opi)Osite  angle  in  road, 
in  top  of  liniestone  outcrop:  bronze  tablet  stamped  "1500  SA" 1,491.881 

Naruna,  170  feet  soutbeast  of  Baptist  Church,  at  intersection  of 
Austin-San  Saba  and  Llano-Lampasas  roads,  iron  post  stamped 
"1470  SA" 1,467.965 

Naruna  along  public  and  settlement  roads  to  Bluffton. 

Naruna,  3  miles  soutbwest  of,  on  north  side  of  18-inch  post  oak  tree 
in  middle  of  laue,  west  side  of  road  at  bend,  in  top  of  limestone  out- 
crop; alumlnum  tablet  stamped  "1455  SA" 1,447.307 

Southward  alongr  settlement  road. 

Naruna,  6  miles  soutbwest  of,  80  feet  west  of  small  drain,  25  feet 
nortbwest  of  blazed  12-lnch  post  oak  tree,  15  feet  soutb  of  road, 
in  top  of  limestone  outcrop;  bronze  tablet  stamped  "1457  SA" 1.449.240 

Southwest  along  Bluffton  and  Lampasas  road. 

Blufftou,  4.(]()  miles  nortbeast  of,  at  high  point  in  open  pasture,  15  feet 
soutbeast  of  road,  in  {o\)  of  limestone  outcrop;  aluminum  tablet 
stamped  "1890  SA" 1,390.845 
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Bluffton,  1.66  mlles  northenst  of,  100  feet  northeast  of  gate,  30  feet 
north  of  C-Inch  bljized  live  oak  tree,  on  rocky  hlllside  35  feet  west  of 
road,  in  reil  saudstone  oiitcrop;  aluminum  tablet  stamped  *'1006        Feet. 
SA" 998.004 

Bluff  ton,  7  feet  east  of  northeast  fence  comer,  at  junctlon  of  Burnet- 

Llano  and  Bluff ton-Lampasas  roads;  iron  post  stamped  "  1012  SA"_  1, 004. 089 

Blnffton  loutheait  9long  Bumet  and  Lhuio  road  to  Bumet. 

Bluffton,  1.25  miles  southeaBt  of,  northeast  side  of  road  at  Junctlon 
with  road  runnlnp  to  McDonald's  mill.  200  feet  southeast  of  south- 
east  bank  of  Colorado  River ;  Iron  post  stamped  "  948  SA" 940. 134 

Bluff  ton,  4.25  miles  southeast  of,  10  feet  east  of  18-ineh  post  oak 
tree  utillzed  as  fence  post  at  angle  on  north  side  of  road;  Iron  i)ost 
stamped  "1227  SA" 1,219.036 

Bumet,  6  miles  northwest  of,  at  Junctlon  with  settlement  road  run- 
nlng  west,  on  southwest  side  of  road,  In  top  of  pink  granite  out- 
crop;  aluminum  tablet  staniieJ  "1285  SA" 1,277.111 

Bumet  northeait  along  Bumet,  Brooka  Mlll,  and  Lampaiae  road  to  Ba^e. 

Bumet,  5.75  mlles  northenst  of,  west  side  of  road  at  Junctlon  with 
settlement  road  runniiig  northwest,  200  feet  south  of  summit  of 
hill;  iron  post  stamped  "  1454  SA" 1,446. 129 

Sjige,  1.75  miles  southwest  of,  7  feet  south  of  fence  corner  at  right 
angle  bend  of  road,  250  feet  east  of  Bethel  schoolhouse;  iron  ix)st 
stami)ed  "1340  SA" 1.338.097 

Sage,  250  feet  south  of  post  Office,  75  feet  south  of  north  fork  of  San 
Gabriel  River,  opposite  Murphy  &  Jenkin's  gin,  in  top  of  limestone 
bowlder;  aluminum  tablet  stamped  **  12G1  SA" 1,252.910 

Sar«  alonr  pubUc  roade  via  Bunny  Lane  to  Bachelor  Peak. 

Sunny  Lane,  250  feet  southwest  of  post  Office,  in  top  of  embedded 
limestone  bowlder,  by  wire  fence  corner,  on  north  side  of  road.  150 
feet  northeast  of  Methodist  Church,  at  Junctlon  of  Burnet,  Brooks 
Mill,  and  Lampasas  road  and  Austin  road ;  aluminum  tablet  stamped 
"  1168  SA" 1, 160.  517 

Sunny  Lane,  2.5  miles  north  of,  south  side  of  gate  on  west  side  of 
road,  at  Junctlon  with  settlement  road  running  to  Bachelor  Peak ; 
iron  post  stamped  "1335  SA" 1,327.013 

Vortheaat  along  lettlement  road  via  Eldrldge  ft  Fleld's  ranch  to  Georgetown 

and  Lampaaai  road. 

Bachelor  Peak.  0.5  mile  southeast  of,  200  feet  southeast  of  Junctlon 
with  settlement  road  running  southwest  to  Eldridge  &  Field*s  ranch, 
in  top  of  limestoue  rock  on  southwest  fence  llne  of  Georgetown 
and  Lampasas  road ;  aluminum  tablet  stamped  *'  1260  SA" 1,  251. 891 

Bachelor  Peak  along  public  roadi  to  Joppa. 

Bachelor  Peak,  3.5  miles  southeast  of,  220  feet  northwest  of  bridge 
over  small  drain,  on  northeast  side  of  road,  in  top  of  limestone 
bowlder,  by  stone  wall ;  aluminum  tablet  stamped  "  1125  SA" 1, 117. 138 

Bachelor  Peak,  6  miles  southeast  of,  0.5  mile  southwest  of  North 
Rocky  Creek,  in  top  of  embedded  limestone  rock,  ♦  feet  north  of 
gate  on  west  side  of  road,  at  Junctlon  with  settlement  road  runqing 
southwest;  aluminum  tablet  stamped  "1018  SA".- I,009.ö08 
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Southwest  aloüf  t«ttl6meiit  ro»d  throuffh  Cook'i  paitnr»,   theno»  tonthwest 

alonr  Bumet  and  Beiton  road. 

Neely*s  ruucli,  1.5  mlles  uortlieast  of,  on  Routheast  bank  of  Soutb 

Rocky  Creek,  in  top  of  Jimestone  ledge  on  northeast  aide  of  road;        Feet 
alumlnum  tablet  staiiiped  "972  SA*' 963.210 

Neely's  rauch,  2  iiiiles  southwest  of,  10  feet  east  of  gate  at  Junction 
with  settleiuent  road  ruiming  8outh  to  Joppa,  in  top  of  embedded 
limestone  rock;  aliiniinum  tablet  stamped  "1251  SA" 1,243.151 

Jopim,  110  feet  northeast  of  schoolhouse.  In  top  of  limeatone  rock 
at  Junction  of  Buruet  and  Florence  road  with  settlement  road; 
alumiunm  tablet  8t«mi)ed  "  110(5  SA" 1,098.315 

Joppa  eouthweat  along  Bumet  and  Florenoe  road  to  Bumet. 

Joppa,  2.r>  uiiles  «outhwest  of,  northwest  side  of  road  by  wire  fence 
at  Junction  with  Bumet  and  Beiton  road;  iron  post  stamped 
"1230  SA" 1,221.816 

Joppa,  5.5  niiles  southwest  of,  north  side  of  road  opposite  fence 
dividing  two  cultivated  fields  at  summit  of  hlll;  iron  post 
stamped  "1209  SA" 1,290.930 

Burnet,  4.75  niiles  northeast  of,  north  side  of  road,  4  feet  west  of 
12-inch  elm  tree  utilized  as  fence  comer  post,  on  northwest  bank 
of  Russell  Kork,  San  Gabriel  River;  iron  iiost  stamped  "1273SA"^  1,264.781 

Bumet,  2.5  miles  northeast  of.  300  feet  northwest  of  farmhouse,  at 
fence  comer  on  southeast  side  of  road ;  iron  post  stamped  "  1441 
SA" 1,433. 717 

Bluffton  alouff  public  roadi  to  Tow. 

BlnflTtoii.  2  niiles  west  of.  ;it  junction  of  Burnel  and  LIano  and  BliiiT- 

ton  and  San  Saba  roads:  iron  iX)St  stanii)ed  "1027  SA" 1,019.113 

Tow,  2  milos  southeast  of,  on  northeast  side  of  road  at  Intersection 

of  sottloment  road:  iron  i)ost  stamped  "1034  SA" 1,026.126 

Tow.  northeast  corner  of  post  ofRce.  at  junction  with  settlement  road 
running  west,  400  feet  northwest  of  schoolhouse;  iron  post 
stamped  "  1025  SA" 1,017.(X)0 

Tow  along  Bluffton  and  San  Saba  road  to  Boyt's  ranch. 

Tow,  3.5  miles  northwest  of,  south  bank  of  Falls  Creek.  in  bench  of 
limestouo  blulT  3  feet  above  ground  on  west  side  of  road;  alumlnum 
tablet  stamped  "1166  SA" 1.158.4:W 

Ramsey's  ranch,  in  top  of  limostone  bowldor  5  feet  northeast  of  gate, 
70  feet  east  of  Ramsey's  residence:  bronze  tablet  stamped  "1368 
SA" , 1.360.19P 

Along  Bumet  and  Llano  road  from  polnt  2  miles  west  of  Bluffton. 

Bluffton,  5  miles  west  of.  by  rail  fence  at  northwest  corner  of  culti- 
vated field,  south  side  of  road;  iron  post  stamped  "1084  SA" 1,075.971 

Burnet  along  road  to  Morman  Hill. 

Burnet,  3.5  miles  south  of.  300  feet  northwest  of  white  farmhouse 
with  greeu  blinds,  on  east  side  of  road;  iron  post  stamped 
"12;]0  SA" 1,222.227 

Bumet,  6  miles  south  of,  on  southeast  bank  of  Hairston  Creek,  20  feet 
southwest  of  road;  iron  r>ost  stamped  "1044  SA" ...^  1« OSO. 245 
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Morman  Mlll,  on  east  side  of  road  at  Junctioii  with  road  running 

Southwest  to  Morman  Mill,  about  200  yards  distant;   Iren  post        Feet. 
stemped  "839  SA" 831.356 

Xorman  Hill  along  public  roadt  to  X&rble  Falli. 

Haie  Spring  Ghurch,  100  feet  southeast  of,  by  picket  fence  eomer  on 
soutliwest  side  of  road  near  northeast  comer  of  arbor;  iron  post 
stamped  ''TöO  SA" 742.415 

Wostward  along  Karble  Falls  and  Smithwiok  road. 

Marble  Falls,  3.5  miles  east  of,  by  corner  of  rail  fenee  around  culti- 
vated  field,  120  feet  soutbeast  of  Pleasant  Valley  schoolbouse,  on 
nortbwest  side  of  road ;  iron  post  stamped  "  795  SA" 787. 237 

Eaat  alony  Marble  and  Smithwiok  road  to  Smithwick. 

Marble  Falls,  5  miles  east  of,  by  rail  fence  on  soutbwest  side  of  road, 
at  Junction  of  Marble  Falls-Smitbwick  and  Burnet-Morman  Mill 
roads,  about  0.25  mile  northeast  of  Pangle  crossing  of  Colorado 
River;  Iron  post  stamped  "732  SA" 724.247 

Smithwick,  2  miles  nortbwest  of,  at  intersection  of  Marble  Falls- 
Smithwick,  Marble  Falls-Georgetown,  and  Burnet-Smithwick  roads ; 
iron  post  stamped  "900  SA" 892. 163 

Smithwick,  at  northeast  comer  of  post  office  and  störe  on  west  side 
of  road;  iron  post  stamped  "727  SA" 719.222 

Smithwiok  along  pnblic  roads  via  Hall's  ranch  to  Bpanish  Oreek. 

Smithwick,  3.75  miles  northeast  of,  60  feet  southeast  of  intersection  of 
Smithwick,  Bagdad,  Burnet,  and  Corwin  ronds;  iron  i)ost  stamped 
"  842  SA" 834.  268 

Southeast  along  Bumet  and  Corwin  road. 

Hairs  ranch,  1.5  miles  nortbwest  of,  in  top  of  ledge  northeust  side  of 
road  on  east  side  of  creek,  at  point  where  road  makes  horseshoe 
bend;  aluminum  tablet  stamped  "797  SA" 789.496 

Spaaish  Oreek  along  public  road  and  settlement  road  to  Oow  Creek. 

Travl«  Peak,  3.75  miles  nortbwest  of,  10  feet  south  of  road  on  top  of 

hill;  iron  post  stamped  "1008  SA" 1,090.365 

Travis  Peak,  1  mile  nortbwest  of,  at  junction  of  Burnet  and  Austin 
road  with  settlement  road  running  northeast  to  Cow  Creek,  50  feet 
southeast  of  forks;  iron  post  stami)ed  "858  SA" 850.489 

Vorth  along  settlement  road  up  Cow  Creek. 

Travis  Peak,  4  miles  north  of,  in  top  of  limestone  bowlder  on  soutb- 
west side  of  road,  on  west  bank  of  Crow  Creek;  bronze  tablet 
stamped  "855  SA" . 847.500 

Travis  Peak,  7  miles  north  of,  100  feet  southeast  of  point  where  road 
crosses  Cow  Creek,  20  feet  south  of  road ;  iron  post  stamped  "  947 
SA'' 939.240 

89808*— Bull.  468—11 6 
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Cow  Creek  northeait  alony  Smithwlck  &nd  Bagdad  road  to  Wilk'i  ranoh. 

Wilk's  rauch,  2  mlles  poiithwest  of,  northwest  slde  of  road  at  jnnction 

with  settlenient  road  ruuniiig  soutliwest,  350  feet  northeast  of  mile-         Feet. 
stone  16;  Irou  post  8taiiii)ed  "1142  SA">_ 1,134.160 

Wilk'i  ranoh  along  South  Oabriel  and  XcNew  road  to  Bortram. 

Bertram.  7.5  miles  soiith  of,  in  forks  of  roads  at  jnnction  with  settle- 
nient road  runnlng  soutlieast;  iron  post  staniped  "1358  SA" 1,350.095 

Bertram,  3.5  miles  soutli  of,  on  west  side  of  road  and  south  bahk  of 
Oatmeal  Cret'k;  iron  post  stamped  "1137  SA" 1,121).  230 

FLATONIA  QITADRAKOLE. 
Rod  Rock  via  Smithville  to  West  Point  along  Missouri,  Kansas  ft  Texas  Ry. 

Red  Rock.  1,200  feet  sonth  of  Missouri,  Kansas  &  Texas  Ry.  passen- 
ger Station,  125  feet  south  of  track,  at  intersection  of  the  Waelder 
and  Red  Rock  and  Rosanky  public  roads ;  Iron  post  stamped  "  491 
SA  "    482.  749 

Red  Rock,  0  mlles  east  of,  4  miles  west  of  Rosanky,  1,100  feet  east 
of  se<-tion  house,  45  feet  southw(»st  of  settlement  road  crossing 
and  about  half  way  between  mileboards  983  and  984;  iron  post 
stami)ed  "451  SA" 442.  72U 

Rosanky,  120  yards  west  of  railroad  Station,  50  feet  south  of  crossing 
of  Rosanky  and  Jeddo  public  roads:  iron  post  stamped  "  512  SA  "-       504.338 

Smithville,  4.5  miles  southwest  of,  second  telegrai)h  ix)le  east  of 
niilopost  !)T4.  cornor  of  fencc».  05  feet  northeast  of  road  crossing; 
iron   post   slaniped   **  4(;0   SA" 4.")2.  ;VJ7 

Sniithvillo,  2J)  miles  southwest  of,  niilebonrd  1)72,  0.25  mile  east 
of,  25  feet  northwest  of  road  crossinj::  iron  post  stamped  "433 
SA  "    425.3S() 

Prlnun.   back   of  second   tolejxraph   pole  east   of  milepost  074,   near 

i*i;rlit   of  way   fciice ;   iron  post   stam])ed  "  .'^lO  " 310.018 

West  Point,  in  corner  of  ri^ht  of  way  fence,  \)0  feet  west  and  40  feet 
north  of  jnnction  at  crossingj  of  San  Antonio  &  Aransas  Pass  Ry. 
and  Missouri,  Kansas  &  Texas  Ry 286.026 

West  Point  south  along  Waco  branch  of  San  Antonio  ft  Aransas  Pass  Ry.  to 

Henkhaus. 

Mnldoon,  .'J.5  miles  northeast  of,  in  solid  rock,  .'^0  feet  north  of  trestle 

12S  '^""i  f^^i't  w«'st  of  west  rail:  bronze  tablet  stampeii  "316" 310.376 

Lean  spur.  opi)osite  sijxnboanl;  top  of  tie 314.0 

Mnldoon,  in  southwest  corner  of  A.  B.  Kerr  &  Son's  störe:  bronze 

tahlrt    staniixMl    "  rjM  " 34.\  ,370 

Mnhloon.  4..")   niilrs  southwest  of,  10  feet   north  of  mileboard  153; 

iron  iM)st   st.MiniH'd  "  :5r,L>  " S.ir».  5S.S 

Mc( 'anniinn.  opposlto  siirnhoard;  center  of  track olHJ.O 

Flatoni.!,  crossing  of  (Jalvcston.  Ilarrisbur^  &  San  Antonio  Ry.  and 
San  Antonio  iS:  Aransas  Pass  Ry.,  tracks  on  south  side  of  Galves- 
ton,  Ilarrisbnrj?  iJc  San  Antonio  tracks:  iron  post  stamped  "473"_-       457.500 

Flatonia.  \.r>  niilcs  sonth  of,  .^econd  tole^raph  pole  south  of  mile 
br>ar(l  ^A'^\  crossintr  of  (Jonzales  and  Flatonia  public  road  via  Old 
Moi.'lton.  in  noitliwest  corner  of  ri^rht  of  way  fence,  700  feet  east  of 
Lavaca  River:  iron  post  stamped  "448  SA" 439.990 
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Moulton,  600  feet  north  of  passen^^r  Station;  crossing  of  the  Fla- 
tonia  and  Moulton  public  road,  in  nortliwest  comer  of  right  of        Feet. 
way  fence;  iron  post  stamped  "391  SA" 383. 05S 

Henkbaus,  800  feet  north  of  störe,  east  slde  of  New  Moulton  and 
Shiner  road,  12  feet  south  of  corner  of  fence,  at  mouth  of  lane 
that  oges  to  Witting,  100  feet  east  of  San  Antonio  &  Aransas  Pass 
Ry.,  about  0.5  mile  south  of  mile  board  135;  iron  post  stamped 
"  403    SA" 395. 072 

Enrle  west  alonr  Oftlvettoii,  Kaniiburr  ft  San  AntoBlo  Ry.  to  Harwood. 

ESngle,  200  feet  northwest  of  Station,  20  feet  northwest  of  road 
crossing  and  15  feet  north  of  ceuter  of  maiu  track  of  Galveston, 
Harrisburg  &  San  Antonio  Ry ;  iron  iwst  stamped  "  374  SA** 366. 124 

Flatonia,  2.75  miles  west  of,  0.5  mile  west  of  mile  board  123,  south- 
east  comer  of  right  of  way  fence  at  crosning  of  Flatonia  and 
Cronzales  public  road,  at  cattle  gimrd  296,  Galveston,  Harrisburg 
&  San  Antonio  Ry.;  iron  post  stamped  "302  SA" 3^.088 

Pierson,  east  end  of  siding,  south  of  head  block,  1.5  feet  from  wire 
fence  (fence  may  have  been  nioved  back)  ;  iron  post  stamped  "  337  "_      321.  829 

Waelder,  at  west  end  of  small  park  east  of  Station,  30  feet  north  of 

track;  iron  post  stamped  "386" 370.493 

Dry  Brauch,  4.25  miles  west  of  Waelder,  iron  girder  span  251;  in 

rock  pedestal  of  west  concrete  pier ;  bronze  tablet  stami)ed  **  374  "_      358.  259 

Sandy  Fork,  in  northwest  corner  of  rock  under  post,  north  end  of 

west  brick  pier;  copper  holt  stamped  "  U.S.G.S.  370  B.M." 354.976 

OonsalM  to  Harwood  along  Oonialei  branch,  Oalveaton,  Harrlsburv  ft  San 

Antonio  By. 

Gonzales,  3.25  miles  north  of,  1.5  miles  south  of  section  house  206, 
25  feet  east  of  track,  6  feet  west  of  southwest  corner  of  iron. fence 
inclosing  cemetery,  halfway  between  mile  boards  8  and  9;  iron  i)ost 
stamped   "393   SA" -_ aS4.  813 

Kokemot,  12  feet  south  of  north  switch  stand,  15  feet  east  of  main 
track,  midway  between  eighth  and  ninth  telegraph  i)oles  north  of 
mllepost  6;  iron  post  stamped  "406  SA" 397.760 

Harwood,  2  miles  south  of,  near  mile  board  2,  50  feet  east  of  head 
block  at  wood  spur,  comer  of  fence  at  road  crossing,  150  feet 
no^heast  of  settlement ;  iron  post  stamped  "  441  SA" 432.  776 

Bed  Bock  via  Delhi  to  Harwood  along  public  roadi. 

Red  Rock,  4.5  miles  south  of,  forks  of  Waelder  and  Austin  public 
road  and  a  settlement  road  leading  to  Hoy  Spring,  just  southeast 
of  house;  iron  post  stamped  "565  SA" 55(?.  81K) 

Delhi,  40  feet  northeast  of  the  crossing  of  I^grange-Lockhart  and 

Waelder-Austin  public  roads;  iron  i)Ost  stamiHHl  "  Ä^n  SA" ."»27.  (H.'i 

I>elhi,  4.75  miles  southwest  of,  forks  of  Delhi -Harwood  and  Delhl- 
Thompsonville  settlement  roads;  iron  jwst  stamped  "500  SA" 491.95)5 

Delhi,  8.5  miles  southwest  of,  1(X)  feet  west  of  forks  of  public  road 
to  Lockhart  and  a  settlement  road  to  Luling;  Iron  i)ost  stamped 
"  515  SA" 507. 105 

Harwood,  4.12  miles  north  of,  25  feet  northwest  of  the  crossing  of 
the  Waelder  and  Lockhart  public  road  via  Tliompsonville ;  iron  post 
stamped  "460  SA" —      452. 0S2 
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Sandy  Fork,  on  Oalveston,  Harrliburg  ft  San  Antonio  Ry.,  north  alonc  public 

roads  to  Rosanky. 

Sandy  Fork,  3.5  mlles  nortlieast  of,  cros^ing  of  Gonzales-Locktaart-        Fect. 

Han\'Ood  and  Waelder  public  roads;  iron  i)ost  Btamped  "432  SA*'>  424. OOS 
Sandy  Fork,  7.5  miles  northeast  of,  forks  of  road  300  feet  south  of 

Henry  Gunn's  re^fdence;  iron  i)ost  stamped  **455  SA" 447.070 

Jeddo,  2  miles  soiitb  of,  intersoctiou  of  Waelder  and  Bastrop  and 

settlement  roads,  7  miles  northwest  of  Waelder:  iron  post  stamped 

"  484  SA" 476.  («.'j 

Jeddo,  400  feet  sowtheast  of,   intersection  of  settlement  road  and 

Lagrange  and  Ix)ckhart  road:  iron  ix)st  stami)ed  **455  SA" 447.034 

Jeddo,  1.5  miles  west  of,  25  ft»et  north  of  the  crossing  of  the  Waelder- 

Bastrop  und  Lagrange-Lockhart  public  roads,  1.25  miles  west  of 

Jeddo,  4.5  milef  east  of  Delhi :  iron  i)ost  stamped  **  536  SA" 528. 157 

Rosanky,  5.75  miles  south  of.  45  feet  southwest  of  forks  of  road,  1 

mile  north  of  Peaeh  Creek:  iron  ijost  stani|ied  **516  SA" 508.266 

Rosanky,  1.5  miles  southwest  of.  20  feet  northeast  of  intersection  of 

Waelder-Bastrop  and  Austin-Port  Lavaca  public  roads;  iron  post 

stamiHHl  •*408  SA" 460.215 

Jeddo  northeast  alony  public  roada  to  Bohemian  Catholio  Ohnrch  and  Miaaonri, 

Kansas  &  Texas  By. 

Jeddo,  2.5  miles  northeast  of,  175  feet  south  of  I.  B.  Holland*s  resi- 

dence,  6  feet  west  of  road;  iron  iKJSt  stamiKHl  **460  SA" 452.254 

Jeddo,  8.5  miles  northeast  of,  intersection  of  settlement  road  and 
Austin  and  Port  l^ivaca  public  road,  opposite  mile  board  4  miles 
northwest  of  ("istcni :  iron  post  st:iiii|)cd  "474  CSA" 4<K>.  18<J 

Bohemian  ('atliolit*  Cliurch,  oni'-sixth  niilc  west  of,  40  feet  south  of 
intersection  of  ijines  and  f)  fect  south  of  lenning  post-oak  tree;  iron 
post  stamped  "472  SA"_      _      .__   463.861 

Jeddo  to  Cistern  along  public  roads. 

Jedd(>,  3  miles  east  of.  intersec-tion  of  T.njrrange  and  Lockhart  with 
settlement  road  lendlnj:  southwest,  .S5  feet  south  of  wire  fence;  iron 
p<.st  stanii)ed  "ATA  SA" 44(>.20(» 

('istern,   fenc(>  corner  opposite  i)ost  (»tliee;    iron   ]>ost    stami)ed  **  481 

SA" 473.007 

Cistern  to  Smithville  via  public  roads. 

ristern.  4.2.*)  miles  north  of.  suniniit  of  divide  bctween  Live  Oak  and 
Buckner  Creeks,  west  side  of  lane,  2  feet  east  of  wire  fence;  iron 
post   stamped   "4SI   SA" 473. OSC. 

('istern,  1).25  miles  north  of,  forks  of  Cistern  nnd   Smithville  public 

rojid  and  settlement  road:  iron  i)ost  st.iniped  "416  SA" 408.  IST» 

Smithville,  .*{  miles  sontli  of,  -MK)  feet  sontheast  of  intersection  of 
Flatonia-Sniithville  and  (M>tein-Sniilhville  public  roads,  10  feet 
west  of  Flatonia  rojul  juhI  <*,(►  U'vi  east  of  (Mstern  road;  iron  i)ost 
stamped  "HlK'i  SA"        385.125 

Cistern  to  Frimm,  on  Missouri,  Kansas  &  Texas  Ry. 

Cistom,  4  miles  northenst  of,  intersection  of  roads,  10  feet  north  of 
Kate  entnince  to  e:ist  si<h»  of  Cockereirs  pasture  and  30  fc^et  south 
of  mouth  of  lane:  iron  post  stamped  "422  SA" 413.820 
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Stellar,  2.5  mlles  south  of,  200  feet  north  of  Buckner  Creek,  interaec- 
tion  of  Smitliville-Flatonia  and  Lngrange-Lockbart  public  roads;        Feet. 
Iron  post  Btamped  "  349  SA" 341. 087 

Stellar,  3.5  miles  northeast  of,  corner  of  fence  at  intersection  of  roads 
25  feet  southeast  of  Lagrange-Lockhart  and  Smith ville-MuIdoon 
public  roads,  16  miles  southwest  of  Lagrange;  iron  post  stamped 
"  404  SA*' 395.  938 

Prlmm,  1.5  miles  southeast  of,  forks  of  Smithvllle-West  Point  road 
with  public  road  to  Muldoon  and  Flatonia,  0.75  mile  south  of  mile- 
post  975;  iron  post  stamped  "322  SA" 313.906 

Flatonia  to  SmithTiUe  along  pablic  roadi. 

Flatonia,  5  miles  north  of,  intersection  of  Smithville,  Muldoon,  and 
Flatonia  public  roads,  5.5  miles  southwest  of  Muldoon,  1,000  feet 
north  of  Pin  Oak  Creek ;  iron  post  stamped  "  377  SA  " 369. 288 

I>ogwood  Creek,  1,200  feet  north  of ,  125  feet  north  of  brauch  15  feet 
east  of  road;  iron  post  stamped  "357  SA" ^__      349.188 

Stellar,  3.25  miles  north  of,  angle  of  wire  fence  35  feet  east  of  road, 
12  feet  west  of  post-oak  tree  used  as  fence  post ;  iron  post  atami)ed 
"  428  SA  " -•- 420. 018 

Waaldor  to  Ciatem  via  public  roadi. 

Waelder,  3.75  miles  northwest  of,  forks  of  Bastrop  and  Lockhart  pub- 
lic roads,  700  feet  north  of  2-story  house,  10  feet  north  of  gute;  iron 
post  stamped  "475  SA" 466.576 

Waelder,  4.5  miles  northeast  of,  20  feet  south  of  double  live  oak 
trees,  intersection  of  Waelder  and  Jeddo  public  roads,  southeast 
corner  of  wire  fence;  iron  post  stamped  "444  SA" 436.408 

Cistern,  6  miles  southwest  of,  150  feet  south  of  Elm  Grove  Church,  50 
feet  east  of  schoolhouse,  25  feet  northeast  of  the  intersection  of  a 
third-class  road ;  iron  post  stamped  "  372  SA  " 364.  235 

Flatonia  to  Elm  Grove  Clinrch  via  public  roads. 

Flatonia,  3.25  miles  northwest  of,  <S0  feet  west  of  wooden  bridge  over 

Five  Mile  Creek.  15  feet  south  of  road ;  iron  iwst  stamped  "  351  SA  "      342. 961 

Elm  Grove  Church,  3.5  miles  southeast  of,  forks  of  road,  150  feet 
Bouth  of  mouth  of  lane;  iron  post  stamped  '*360  SA" 352.002 

Flatonia  to  Ciytem  via  Colony. 

Flatonia,  4.5.  miles  northwest  of,  west  side  of  forks  of  road,  3  feet 
west  of  wire  fence  and  40  feet  north  of  intersection  of  roads,  200 
feet  west  of  Martin  McAnally's  residence;  iron  post  stamped 
"  425  SA  " 416. 932 

Colony  post  Office,  0.5  mile  south  of,  intersection  of  Flatonia-Cistem 
road  and  a  public  road  connecting  with  Flatonia- Waelder  public 
road,  about  400  feet  north  of  John  Malony's  f  rame  house ;  iron  post 
stamped  "435  SA" 427.084 

Koulton  to  Ctonsales  via  public  roads. 

MoDlton,  3^  miles  southwest  of.  intersection  of  Flatonia  and  Gon- 
zales read  via  Old  Moulton,  about  0.25  mile  north  of  White's  cot- 
ton  gln;  iron  post  stamped  "475  SA" 467.022 

Nickel,  600  feet  south  of  post  offlce,  at  forks  of  Moulton-Gonzales 
and  Nlckel-Dllworth  public  roads;  iron  post  stamped  " 446  SA  " •     437. 909 
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Nickel,  .S.5  niiles  southwest  of,  20  feet  south  of  road,  3  feet  north  of 
wire  fence  at  brow  of  hlll  east  of  Peach  Creek,  400  feet  southwest        Vwt. 
of  Jeff  Hull's  resideiice;  iron  post  ßtamped  "SöO  SA" 350. a38 

Nickel.  5.5  miles  southwest  of,  100  feet  northwest  of  Peach  Creek, 
in  forks  of  road ;  iron  post  stamped  **  269  SA" 200. 892 

Gonzales,  7  miles  northeast  of,  0.75  mile  west  of  Denton  Creek; 
iron  post  stamped  "313  SA" 304.941 

Gonzales,  2.75  miles  northeast  of,  50  feet  northwest  of  crossing  of 
Lockhart  branch  of  San  Antonio  &  Aransas  Pass  Ry.  and  Moulton- 
Gonzales  public  road;  iron  post  stamiied  **336  SA" 327.855 

Gonzales,  75  feet  west  of  Station,  50  feet  southwest  ,of  crossing 
of    North    Avenue,    50    feet    south    of    main    track;    Iron    post 

8tauii)ed    "306    SA" 207.738 

« 

OoBsalei  north  Mlong  public  roads  to  mile  board  187,  Oalveston,  H&rriabnrir  9^ 

San  Antonio  Ry.,  near  Thompson vllle. 

Gonzales,  5  feet  east  of  north  entrance  to  courthouse,  hi  rock  over 
basement  window;  bronze  tablet  stamped  "299  SA" 291.011 

Gonzales,  2.75  miles  north  of.  brow  of  ridge,  east  side  of  road,  1.5  feet 
west  of  wire  fence,  10  feet  north  of  gate  400  feet  south  of  branch;. 
iron  post  stamped  "359  SA" 351.168 

Gonzales,    6    miles    north    of,    at    forks   of   Gonzales-Thompsonville 

road  and  Gonzales-Sandy  Fork  road:  iron  post  stamped  "419  SA"_       411.105 

Mile  board  137,  7  miles  south  of.  summit  of  ridge  about  0.5  mile  south 
of  branch,  2  feet  east  of  west  line  of  wire  fence  in  lane;  Iron 
post  sfnnipod   "421    SA". 413.120 

Mile  bojird  l.'iT,  2.7r)  miles  south  of,  nitersection  of  Bastrop-Gonzales 
lind  llarwood-Wnehler  public  ronds.  (5  iniles  west  of  Waelder  and 
12  inilos  north  of  (lonznlos:  iron  jiost  stjnnpe<l  "  ;-{5S  SA" .350. (Ml 

Mile  board  VM,  1..^»  miles  south  of.  interseotion  of  roads,  20  feet  east 
of  conter  of  public  road,  6  feet  south  of  coruer  of  fence,  100  feet 
northeast  of  B.  A.  Eversole's  resideuee:  iron  post  stamped  "350.5 
SA" 351.515 

Gonzales  to  Waelder  along  public  roads. 

Gonzales,  3  miles  northeast  of,  intersection  of  roads.  southeast 
corn(»r  of  wire  fenr-e  at  i)rivato  road  0.5  mile  northeast  of  Carr 
Creek:   ir(»n  ])Ost  stamped  "  IVAS,  SA .%m066 

Gonzales,  Si  miles  northeast  of,  interse<'tion  of  roads,  125  feet  north- 
west of  month  of  lane  al)ont  0.75  mile  northeast  of  Denton  Creek; 
iron  post  stamped  '*  ."41   SA" 3.32.923 

Possnmtrot,  intersection  of  roads.  l."»<)  feet  southwest  of  abandoned 
Store.  2r)0  feet  southeast  of  cotton  ein,  7  miles  southwest  of 
Waelder:  iron  post  stamped  "3.30  SA" 321.  slK") 

Waelder,  .'{  miles  southwest  of,  intersection  of  roads,  west  side  of 
main  road.  1  mile  northeast  of  Pecan  Creek:  iron  post  stamped 
"378   SA" 364.  iM6 

Possumtrot  northeast  to  mile  board  123,  Oalveston,  Harrisburg  ie  San  Antonio 

By.,  2.75  miles  west  of  Flatonia. 

Possumtrot,  1.7.")  miles  northeast  of,  50  feet  west  of  Sandy  Fork, 
and  on  west  bank  2  feet  south  of  fence,  on  north  side  of  road,  400 
feet  east  of  foot  of  ridge;  iron  post  stamped  "297  SA" 289.099 


PKIMÄRY  LEVELIKG.  87 

Wlnufleld*8  giu,  2  miles  southwest  of.  150  feet  west  of  brauch,  25  feet 
north  of  road,  2  feet  soulh  of  wire  feiice;    irou   post   stauiued        Feet. 
"348  SA" 340. 138 

Winnfield's  gin,  100  feet  southeast  of,  intersectlon  of  Flatoula  and 
Gouzj.les  road  ^\a  Possiinitrot  with  Moulton-Waelder  road,  75  feet 
west  of  Moultoii  road;  iron  post -stamped  "3,^0  SA'* 322.038 

Winnfield's  gln,  1.5  miles  southeast  of,  Intersectlon  of  Waelder- 
Moulton  and  Gonzales-Flatonia  (via  Possumtrot)  roads,  0.75  mile 
southeast  of  Peach  Creek;  Iron  post  stami>ed  **  209  SA" 290.886 

Winnfleld*s  gin,  2.5  miles  southeast  of,  intersectlon  of  roads,  2  feet 
east  of  wire  fence,  25  feet  north  of  gate  to  settlement  road  west, 
intersecting  the  Moulton  and  Waelder  road  about  1.5  miles  west ; 
iron  i)ost  stamped  "330  SA" 322.104 

Xonlton  to  Winnfleld'«  gin. 

Old  Moulton,  intersectlon  of  the  Waelder  and  Moulton  public  road 
and  a  road  that  connects  with  the  Waelder  and  Moulton  road  and 
the  Gonzales  and  Flatonia  road,  west  slde  of  public  Square;  iron 
post  Stamped  "436  SA" 427.917 

Nickel  tontk  and  eait  to  Henkhaua  via  Bailey  trlangulatlon  Station. 

Nickel,  5  miles  soutli  of,  Bailey  trlangulation  Station;  iron  post  set 
for  trlangulation  point,  stamped  "595  SA" 586.659 

Bailey  trlangulation  Station,  3.5  miles  east  of,  on  east  slde  of  old 
public  road,  15  feet  south  of  gate  entrance  to  imsture,  settlement 
road,  leading  to  Wittlng,  about  300  feet  east  of  Bill  Dlxon's  resi- 
dence;  iron  iwst  stamped  "516  SA" 50S.  033 

HenUiaui  eaat  and  north  yia  Witting  to  Engle  on  Oalveston,  Harriiburg  ft 

San  Antonio  Ry. 

Witting  post  Office,  0.5  mlle  north  west  of,  intersectlon  of  Hallet  ts- 
ville-Moulton  and  Witting-Flatonia  public  roads,  near  signboard 
marked  "  Hallettsvllle  11  miles,  Breslau  5  miles,  Moulton  7  miles, 
Flatonia  15  miles  " ;  iron  post  stami)ed  "  396  SA" 388.  051 

Witting,  4.75  miles  northeast  of,  forks  of  Flatonia  and  Moravia  public 
roads;  iron  post  stamped  "363  SA" 355.081 

Ehigle,  4  miles  south  of,  near  line  dividing  Lavaca  and  Fayette 
Counties,  at  intersectlon  of  Hallettsvllle- Flatonia  and  Schulen- 
burg-Flatonia  public  roads  with  road  to  Engle;  iron  post  stamped 
"411  SA" 403.088 

San  Antonio  ft  Aranaaa  Pais  By.  bridga  81  along  track  to  Gonzales. 

Slayden,  5.2  miles  southeast  of,  southeast  corner  of  private  road 
Crossing;  iron  post  stamped  "292" 292.217 

Gonzales,  75  feet  west  of  Station,  50  feet  southwest  of  crossing  of 
North  Avenue,  50  feet  south  of  main  track;  iron  i)ost  stamped 
"  306  SA" 297.  738 

rBEBERICKSBITBO  aiTADBANOLE. 
Oxford  to  Frederickiburg  along  public  roadi. 

Oxford,  0  miles  south  of,  east  slde  of  road,  at  junction  of  road  east,  10 
feet  north  of  18-lnch  post-oak  tree  utillzed  as  gateiwst;  iron  post 
«tamped  «*1287  SA" 1,279.787 
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Oxford,  12.5  miles  south  of,  east  side  of  road,  on  west  slope  of  Bell        Veet, 
Mountain,  at  summit  of  hill;  iron  post  stamped  **1851  SA" 1.842.851 

Fredericksburg,  14.5  miles  northeast  of,  12  feet  "west  of  Southwest 
fence  corner,  at  Junction  with  Willow  City  and  Llano  road;  Iron 
post  stamped  "1749  SA" 1,741.677 

Fredericksburg,  12.25  miles  northeast  of,  8  feet  north  of  northwest 
fence  corner,  at  junction  with  Burnet  and  Fredericksburg  public 
road ;  iron  i)ost  stamped  **  1826  SA" 1, 818, 774 

Fredericksburg,  9.5  miles  northeast  of,  on  northwest  side  of  road  by 
wire  fence,  27  feet  northwest  of  14-inch  iwst-oak  tree  at  fence 
angle;  iron  post  stami)ed  "1953  SA" 1,945.842 

Fredericksburg,  6.5  miles  northeast  of,  on  west  side  of  road,  60  feet 
east  of  gate  at  Grobe's  farni,  4  feet  west  of  15-inch  post-oak  tree 
utilized  as  fence  corner;  iron  post  stami^ed  "1724  SA" 1,716.819 

i'redericksburg,  4.5  miles  northeast  of,  18  feet  north  of  fence  corner 
at  angle  in  road,  650  feet  northeast  of  Palo  Alto  Creek;  iron  post 
stamped  "  1W9  SA" 1,641.799 

Fredericksburg,  2.75  miles  northeast  of,  at  forks  with  a  settlement 
road  running  uorthward,  8  feet  northeast  of  northeast  fence  cor- 
ner; iron  post  stami)ed  "1824  SA" 1,816.817 

Fredericksburg,  southeast  of  county  courthouse,  in  stone  trimming  at 
at  corner  of  projection,  7  feet  northeast  of  entrance ;  bronze  tablet 
stamped  "  1708  SA" 1.  700. 864 

Fredericksburg,  northwest  side  of  Fredericksburg  and  Comfort  public 
road,  55  feet  southwest  of  principal  street ;  iron  post  stamped  "  1695 
SA" : 1,  687.  942 

Frederickiburgr  to  Comfort  «long  Fredericksburg  and  Comfort  read. 

Fredoricksbnrp,  4.5  miles  soiitli  of,  on  north  side  of  road,  4  feet  west 
of  fence  post  at  sliglit  angle,  ou  north  bank  of  Peilcrnales  River; 
iron  post  stanipeil  "  10(39  SA" 1,601.920 

Fredericksburg,  0.5  miles  south  of,  on  siunmit  of  hill  15  feet  south  of 
twin  scrub  pin-oak  tree,  3  feet  east  of  west  fence  line  of  road;  iron 
post  stamped  "1770  SA" 1,771.986 

Fredericksburg,  0  miles  south  of.  2  fwt  northeast  of  fence  corner  post 
on  west  side  of  road,  105  feet  south  of  9-milepost ;  iron  iK)st  stamped 
"  1865  SA" 1.  857.  841 

Comfort,  11.5  miles  north  of,  7  feet  east  of  22-inch  dead  i)ost-oak  tree 
utilized  as  a  fence  conier  post  at  right-angle  bend  in  road  from 
east  to  south:  iron  iK)st  stamped  '*  1J)70  SA" 1.968.747 

Comfort,  9.5  miles  north  of,  on  west  side  of  road.  7  feet  north  of  gate; 
iron  post  stamped  *'  2094  SA" 2,  aS6.  955 

Gobe's  ranch,   6.5   miles  northeast  of  Fredericksburg,   over  Johnson  City  and 
Marble  Falls  road  via  Qrape  Creek  and  Key's  ranch  to  Althouse's  ranch. 

Oobe's  ranch,  3.5  miles  southeast  of,  15  feet  northeast  of  intersection 

of  roads,  40  feet  south  of  gate :  iron  i)ost  staunn^l  "  1074  SA" 1,  660.  aS9 

(iobe's  ranch,  7  miles  east  of.  foot  of  hill,  corner  of  fence  north  of 

road.  120  feet  west  of  dry  creok ;  iron  post  stanii)ed  "1028  SA" 1.020.037 

Gobe's  ranch,  10.5  miles  east  of,  north  of  road  at  entrance  to  Neb- 

gen's  ranch;  iron  iM)st  stamped  "  1718  SA" 1,710.327 

Whitman  Gap,  Brushy  Mountain,  14  miles  east  of  Gobes  ranch,  at 

forks  of  road;  iron  i)0St  8tami>ed  "1742  SA" 1,734.092 
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Sultemier's  ranch,  0.3  mile  southwest  of,  at  fork  of  Johnson  City        Feet. 

and  Grape  Creek  read;  iron  post  stamped  "1646  SA" 1,638.101 

Hobart's  and  Eckart*s  pastures,  on  line  between,  25   feet  east  of 

road;  Iron  post  stamped  "1427  SA" 1,418.625 

Blowout,  3.75  miles  southwest  of,  3  feet  south  of  mailbox  post  at 

forks  of  roads;  iron  post  stamped  "1544  SA" 1,535.742 

Whitman  Oap  and  Bntihy  Mountain  via  Albert  to  Frederloksburf . 

Whitman  Gap,  4  miles  south  of,  forks  of  road;  iron  post  stamped 

"  1474  SA" 1, 466.  065 

Albert,  0.3  mile  northwest  of  post  office,  at  forks  of  road ;  iron  post 

stomped  "1482  SA" _. 1,474.024 

Albert,  3  miles  west  of,  500  feet  southwest  of  Hitchfield  house; 

iron  post  stamped  "1599  SA" 1,591.142 

Albert,  6  miles  west  of,  at  milestone  13,  south  side  of  rond;  iron 

post  stamped  "1493  SA" 1,485.116 

Fredericksburg,   10   miles  east  of,   at   intersection   of  Austin   and 

Fredericksburg   road   with   Grape   Creek   and   Luckenbach    road. 

north   side  of  road,   200  feet  west  of  milestone  10;    iron   post 

stamped  "  1516  SA" 1,  508.  305 

Fredericksburg,  7  miles  east  of,  500  feet  north  of  MiUening  stone 

house;  iron  post  stamped  "1577  SA" 1,568.958 

Laokenbaoh  over  Blanoo  road  to  Albart. 

Luckenbach,  600  feet  west  of  post  office,  forks  of  Comfort  and  Fred- 
ericksburg road;  iron  post  stamped  "1567  SA" 1,559.360 

Luckenbach,  3.7  miles  east  öf,  comer  of  wire  fence  on  north  side 
of  road<  iron  post  stamped  "1687  SA" 1,679.187 

Luckenbach,  7.5  miles  southeast  of,  large  rock  on  north  edge  of  road, 
1  mile  south  of  county  line;  aluminum  tablet  stamped  "  1S93  SA"_  1,  884. 992 

Blanco,  12  miles  west  of,  south  side  of  road,  175  feet  east  of  milestone 
12;  iron  post  stamped  "1657  SA" 1,649.103 

Blanco,  9  miles  west  of,  southeast  corner  of  yard  of  Weber's  hou^e ; 
iron  post  stamped  "1517  SA" 1,509.373 

Albert,  4.2  miles  southeast  of,  summit  of  divide  between  Pedemales 
and  Blanco  Rivers,  west  side  of  road;  iron  post  stamped  "1839 
SA" 1,  831. 438 

Lnokenbaoh  oror  Lnekenbaoh-Oomfort  road  to  point  9.5  milei  north  of  Oomfort. 

Luckenbach,  5  miles  west  of,  intersection  of  Fredericksburg,  San  An- 
tonio and  Luckenbach  roads;  iron  post  stamiied  "1784  SA" 1,776.153 

Luckenbach,  10.7  miles  southwest  of,  at  lane  to  Giirs  ranch;  iron 
post  stamped  "1611  SA" 1,602.920 

Luckenbach,  14.5  miles  southwest  of,  800  feet  south  of  Alfred  Glirs 
house;  iron  post  stamped  "1703  SA" 1,695.101 

Biitardale  north  to  Lnckenbach-Blanco  road. 

Sisterdale,  5  miles  north  of,  west  edge  of  road,  by  wIre  fence;  iron 
post  stamped  "1472  SA" 1,404.211 

Sisterdale,  9  miles  north  of,  summit  of  divide  between  Blanco  River 
and  Sisterdale  Creek,  4  feet  west  of  road  and  50  feet  north  of  6-inch 
liveoak  tree;  iron  post  stamped  "  1969  SA" 1, 961. 203 


• 
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Peter  Weber'e  ranoh  alonr  Kendalia  and  Albert  road  to  John  Kneapp*e  ranch. 

Weber's  ranch,  8  mlies  south  of,  nortbeast  side  of  road,  20  feet  north        Feet 
of  big  gate,  at  angle  in  road  to  east ;  iron  post  stanii)ed  **  1621  SA*'_  1. 613. 233 

Weber'a  rancb,  6.25  niiles  soutbeast  of,  soutb  side  of  sloiie,  near 
snuimit  of  divide,  east  edge  of  rond  in  limestoue  outcrop;  bronze 
tablet  stamped  "1879  SA" 1.871.000 

Emeit  Hobort't  ranoh,  11  milee  sonth  of  Frederiokiburg,  west  over  eettlement 
road  to  Center  Point  road,  thenoe  north  to  Junotion  City  road,  thenoe  east 
to  Yrederioktbnrf . 

Hobort'8  rancb,  3.5  miles  west  of,  at  intersection  of  settlement  road 
witb  C^Dter  Point  road  and  Fredericksburg  road,  east  side  of 
road  at  gate;  iron  post  stamped  **  1810  SA" 1,801.527 

Fredericksburg,  11  miles  by  road  and  7  miles  direct  soutbwest  of, 
north  slope  of  hill,  east  side  of  road,  in  limestone  outcrop;  alumi- 
num  tablet  stamped  "1746  SA" 1,738.158 

Fredericksburg,  7.5  miles  by  road  and  4  miles  direct  southwest  of, 
600  feet  soutbwest  of  milestone  4,  at  narrow  lane  running  west, 
west  side  of  road;  iron  post  stamped  "1661  SA" 1,653.030 

Fredericksburg,  3.5  miles  west  of,  60  feet  east  of  intersection  of  set- 
tlement road  with  Junction  City  road,  south  side  of  Junction  Oity 
road,  in  front  of  house;  iron  post  sthmped  "1816  SA" 1,808.071 

Point  2  mllei  wett  of  Trederickiburg  north  along  Lane  and  Fort  Mason  road 

to  Crab  Apple  road  and  eatt  to  Enohanted  &ock 

Fredericksburg,  3.25  miles  west  of,  south wost  side  of  hill,  south  side 

of  road,  by  wiro  feiice;  iron  post  stamped  **  1S1M>  SA" 1,8S»1.147 

Freilericksburg,  7  miles  northwest  of,  100  feet  soiitheast  of  Bnrrons 
CiHvk,  4r»  feet  southeast  of  milestone  7,  uortheast  side  of  road,  by 
fence;  iron  post  stamped  **  VXA  SA" 1.046.208 

Fredericksburg,  10  miles  northwest  of,  300  feet  north  of  milestone  10. 
4  feet  north  of  14-inch  post-oak  tree,  east  side  of  road:  iron  post 
stamped  "2077  SA" 2.  <X58.  627 

Fredericksburg,  13  miles  northwest  of,  55  feet  nortli  of  milestone  13. 
east  side  of  road,  in  niound  of  stone ;  iron  post  stamped  "2077  SA"_  2.069.423 

Fredericksburg.  15.5  miles  north  of,  junction  of  north-south  wltli 
east-west  road,  uortheast  side:  iron  post  stamjjed  "1845  SA" 1,8.37.116 

Fredericksburg,  17.75  miles  uorth  of,  200  feet  east  of  W.  C.  Schneider's 
house  aud  10  feet  north  of  road,  in  blue  limestone  outcrop:  alumi- 
num  tablet  stamped  "  1S.')7  SA" 1,  849.  .''►75 

Fredericksburg,  10  miles  north  of,  west  side  of  drain,  100  feet  east  of 
stone  marked  "  F  K  16  M,"  20  feet  uortheast  of  gate,  in  graulte 
outcrop:  aluminum  tablet  stampe<l  "1724  SA" 1,  716.230 

H.  Keese's  rauch,  3  miles  east  of,  in  top  of  gray  graulte  outcrop  on 

north  side  of  road:  aluminum  tablet  stamped  "1091  SA" 1,  aS2.  5fH") 

Enchantwl  Rock,  0.25  mile  south  of,  500  feet  southeast  of  corrals  at 
Moss's  old  rauch,  30  feet  north  of  road.  in  top  of  pink  granite 
bowlder:  aluminum  tablet  stamped  **  1414  SA" 1,410.811 

P.  Scuch's  ranch,  9  miles  northwest  of  Fredericksburg,  east  over  Settlement 
Road  to  Gobe's  ranch,  6.6  miles  northeast  of  Frederlcksburg. 

Pet<'r  Metzger's  house,  400  feet  northeast  of,  15  feet  south  of  gate.  by 
wire  fence;  iron  post  stamped  "2122  SA" 2,114.044 
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Fredericksburg,  8.5  miles  north  of,  100  feet  north  of  dlm  road  run- 
ning  west,  on  west  side  of  Fredericksburg  and  Grab  Apple  road;        Feet. 
Iren  post  stamped  "2096  SA" 2,083.199 

SonthwMt  alonr  Fndariokabarv  and  Bvmet  public  road. 

Blowout,  4.76  miles  northeast  of,  7  feet  southwest  of  gate,  800  feet 
Southwest  of  White  Creek,  on  northwest  side  of  road;  iron  post 
stamped  "1076  SA" 1,066.699 

Blowout,  1.76  miles  northeast  of,  2  feet  southwest  of  gate,  500  feet 
southwest  of  Comanche  Creek,  on  northwest  side  of  road;  iron 
post  stamped  "  1240  SA" 1, 231.  906 

Blowout,  1  mile  southwest  of,  11  feet  east  of  stone  wall  on  west  side 
of  road,  in  top  of  granite  outcrop,  80  feet  southwest  of  gate ;  bronze 
tablet  stamped  "1403  SA" 1,'394.555 

Blowout,  3.75  miles  southwest  of,  at  forks  of  road,  3  feet  south  of 

mail-box  post;  iron  post  stamped  "1544  SA" 1,535.742 

WlUow  City,  3.75  miles  northeast  of,  12  feet  northeast  of  deiid  post- 
oak  tree  utilized  as  fence  comer  post,  north  side  of  road ;  iron  po8t 
stamped  "1630  SA" 1,621.870 

Willow  City,  8  feet  west  of  northeast  comer  of  Rlck's  cotton-gin  yard, 
on  south  side  of  road;  iron  post  stamped  "1680" 1,671.661 

GEORGETOWN  QTTADRAVOLE. 
XoVeil  to  Bertram  along  Honaton  Ik  Tazaa  Central  R.  R.,  wettern  divliion. 

Cedar  Park,  0-6  mile  east  of,  west  side  of  Round  Rock  and  Buttercup 

public  road  crossing,  26  feet  north  of  track;  iron  post  stximi)ed 

"  893    SA" 885.  281 

Cedar  Park,  in  front  of  post  offlce;  top  of  rail 911. 2 

Cedar  Park,  1.25  miles  northwest  of,  northwest  side  of  Georgetown 

and  Travis  county  line  public  road,  46  feet  southwest  of  track. 

at  right  of  way  fence  comer;  iron  post  stamped  ** 968  SA" 960. 224 

Leander,  1.66  miles  southeast  of,  45  feet  southwest  of  track ;  iron  post 

stamped  "998  SA" 985.092 

Leander,  650  feet  south  of  Station,  south  side  of  public  road,  46  feet 

west  of  track;  iron  post  stamped  "983  SA" 975.078 

Leander,  in  front  of  Station;  top  of  rail 972.4 

Liberty  Hill,  3  miles  southeast  of,  north  side  of  settlement  road,  27 

feet  east  of  track ;  iron  post  stamped  "  968  SA" 960. 064 

Liberty  Hill,  in  front  of  Station;  top  of  rail 1,030.1 

Liberty  Hill,  80  feet  northwest  of  northwest  corner  of  Station,  50  feet 

northeast  of  main  track  on  northwest  side  of  Liberty  Hill  and 

Round  Rock  public  road;  iron  post  stamped  "1040  SA" 1,032.198 

Liberty  Hill,  2.25  miles  northwest  of,  south  side  of  settlement  road, 

28  feet  east  of  track;  iron  post  stamped  "1098  SA" 1,090.156 

0ZDDZK08   QÜADRANOLE. 
Oiddinfi,  weit  along  Houiton  ft  Texas  Central  R.  R. 

Giddings,  Lee  County  courthouse,  northeast  corner  of ;  bronze  tablet 
stamped   "520   SA" 512,424 

Giddings,  2  miles  west  of,  half  way  between  milei)08t8  57  and  58,  top 
of  rock  coping  over  southeast  end  of  18-inch  drninpii)e  culvert 
182;  copper  holt  stamped  "487  SA" 478.978 
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Giddiugs.  3.75  uiiles  west  of,  15  feet  north  of  niaiu  road,  50  feet  west 
of  road  crossing  small  branch,  west  of  Houston  &  Texas  Central         Feet 
R.  R.;  iron  i)08t  stamped  *'401  SA" 452.745 

Oiddlngs  to  Winchester  along  San  Antonio  ft  Aranias  Pass  B,y. 

Glddlngs,  2.75  miles  south  of,  in  lane  on  west  side  of  (vlddings  and 
Winchester  ]»ubllc  road,  35  feet  south  of  south  bank  of  Rabbs  Creek 
and  50  feet  west  of  ceuter  of  track ;  iron  post  stamped  **  404  SA'* 396. 450 

Serbin,  50  feet  southeast  of  passen j;or  Station,  12  feet  east  of  center 
of  niain  track,  12  feet  north  of  wagon  road;  iron  post  stamped 
"  482  SA" 474.  512 

Serbin,  2.75  niiies  south  of,  northwest  corner  of  rlght  of  way  fence, 
70  feet  northwest  of  Glddings-Wlnchester  public  road  crossing:  iron 
post  stamped  "  448  SA" 440.  548 

Winchester,  1.75  miles  north  of,  northwest  corner  of  right  of  way 
fence,  42  feet  northwest  of  Giddings- Winchester  public  road  cross- 
ing, 33  feet  west  of  center  of  tra(tk ;  iron  i)ost  stamped  "  400  SA"_.      392. 534 

Giddings  to  Lexington  along  San  Antonio  ft  Aranias  Pau  Ry. 

Giddings,  1.75  miles  north  of,  south  west  corner  of  right  of  way  fence, 
55  feet  southwest  of  crossing  of  Glddings-TiCxlngton  public  road, 
betw^een  third  and  fourth  telegraph  iwles  south  of  milepost  187; 
iron  post  stamped  "435  SA" 426.658 

Giddings,  3.75  miles  north  of,  45  feet  southwest  of  crossing  of  Gld- 
dings-Caldwell  public  road,  3  feet  north  of  fence;  iron  post  8tami)ed 
"  427    SA" 418.  727 

Lincoln,  70  foet  northoast  of  passeu^'cr  Station,  22  feet  east  of  niain 

track;  iron  post  stamped  "  o(J7  SA" 358.  (i<r2 

Lincoln,  in  front  of  Station;  c(Miter  of  track 357.4 

Lincoln,  1.5  niiles  north  of,  (>5  feet  southeast  of  Liucoln-Keilor  ])ublic 
road  crossinj;.  4r>  feet  east  of  track.  '.i  fe<n  northwest  of  the  south- 
east corner  of  rij:ht  of  way  fence:  iron  i»ost  stanipeil  "381  SA" 372.043 

Lincoln,  5.5  miles  north  of,  50  feet  southeast  of  (Jiddings-Lexington 
public  road,  850  feet  north  of  Middle  Yegua  Creek;  iron  post 
stamped  "348  SA" 339.627 

• 

SABINAL   aUADRANOLE. 
Hondo  to  Sabinal  along  Qalveston,  Harrisburg  &  San  Antonio  Ry. 

Hondo  River  bridjre.  north  (»nd  of  east  rock  pier.  in  coping;  copper 

holt  stamped  "  V.S.CJ.S.  S32  R.M." 824.2^ 

Hondo,  in  front  of  Station:  center  of  track 880.2 

Hondo,  MfMüna  C^>nnty  courthouse,  soiitlnvest  corner  of  portico,  in 
rock    pedestal    betwecMi    two    iron    pillars:    bronze   tablet   stamped   * 

"JKH  " 81«.21)3 

Mile  board  2(>4,  10  feet  east  of ;  iron  post  stamiuMl  "  IMU  " 805.803 

D'Hanis,  in  front  of  Station  :  center  of  track 880.5 

Seco  Klver  bridge,  11  telegraph  polt»s  east  of  mile  board  269,  in  top  of 
North  eud  of  east   rock  pier,  copper  holt  stami>ed  "  U.S.G.S.  880 

B.M." 881.071 

Seco.  in  front  of  signboard;  top  of  tie 1,065.9 
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Mile  board  274,  75  feet  east  of ;  Iron  post  stami)ed  "  lOOG  " 998. 159 

Sabinal,  0.25  mile  east  of  Station,  35  feet  east  of  niilepost  280,  in 

solid  rock;  iron  post  stamped  "957" 949.180 

Sabinal,  in  front  of  Station;  top  of  tle 955.6 

S&binal  and  Utopia  connty  road. 

Sabinal,  4.5  miles  northeast  of, -forks  of  Sabinal-Utopia  eouuty  road 
and  Bandera-Sabinal  county  road,  800  feet  northeast  of  two-story 
stone  bouse  owned  by  Bascom  Lyles,  in  forks  of  road;  iron  post 
stamped  "  1022  " 1,  oi4. 286 

Sabinal  and  Bandera  (abandoned)  county  road. 

Sabinal,  10  mtles  northeast  of,  45  feet  west  of  lone  live-oak  tree  15 
inches  in  diameter,  30  feet  east  of  road ;  iron  post  stami)ed  "  1102  "_  1, 094. 223 

Sabinal  loatli  via  Sabinal  and  Friotown  road  to  Woodward'i  ranch,   on  Frio 

River. 

Sabinal,  3.4  miles  south  of,  interseotion  of  Sabinal-Batesville  and 

Sabinal-Friotown  roads;  iron  post  stami)ed  "894  SA" 886.097 

Sabinal,  6  miles  south  of,  20  feet  west  of  road,  and  50  feet  north  of 
tbe  northeast  eorner  of  old  stone  house ;  iron '  post  stami)ed  "  844 
SA  " 836. 174 

Sabinal,  10  miles  south  of,  intersection  of  Sabinal-Friotown  road 
with  ranch  road,  1  mile  north  of  Sabinal  Creek  crossing;  iron  post 
stamped  "799  SA" 791.190 

Sabinal,  12  miles  south  of,  intersection  of  Sabinal-Friotown  and 
BYiotown-Uvalde  public  roads;  iron  post  stami)ed  "  768  SA" 760. 145 

Sabinal,  15.4  miles  south  of,  intersection  of  Friotown  public  road 
with  road  which  crosses  Blanco  Creek  and  Frio  River  just  above 
the  mouth  of  Sabinal  Creek;  iron  post  stanii)ed  "723  SA" 715.2:i3 

Woodward's  ranch,  6  miles  north  of,  200  feet  south  of  slough  and 
15  feet  west  of  road,  near  piain  cattle  trail ;  iron  post  stamped 
"  706    SA" ^ 008. 190 

Woodward's  ranch,  2  miles  northwest  of,  at  forks  of  road  near  gate, 
right-hand  road  very  dim;  iron  iK)st  stami)ed  "692  SA" 684.  205 

Friotown,  3.1  miles  north  of,  east  side  of  road  at  a  point  where  road 
tums  left  to  avoid  mudhole ;  iron  post  stami)ed  "  653  SA  " 645. 130 

Friotown,  in  foundatiou  wall,  east  side  of  north  entrance  to  aban- 
doned  courthouse  building  now  used  as  störe  and  post  Office;  cop- 
per  holt  stamped  "632  SA" 624.566 

Friotown  to  Moore,  on  International  ft  Oreat  Nortbem  R.  R.,  via  Henson  ranch. 

Friotown,  3.8  miles  east  of,  125  feet  north  of  gate  on  bank  of  Frio 

River,  15  feet  south  of  road ;  iron  ix)st  stamped  "  620  SA" 612.  208 

Friotown,  7.1  miles  east  of,  25  feet  north  of  four  hackberry  trees 

and  15  feet  south  of  road ;  iron  post  stamiied  "  591  SA" 5S3. 185 

Friotown,  10.25  miles  east  of.  2  miles  west  of  Ilondo  River,  3  feet 

south  of  fence  at  roadside;  iron  post  stamped  "594  SA" 5S6. 109 

Friotown,  13.6  miles  east  of,  at  forks  of  Friotown-Moore  and  Frio- 

town-Pearsall  Roads,  300  feet  southeast  of  Henson  ranch  house; 

Iron  post  8tami)ed  "615  SA" 607.198 

Henson  ranch,  3.25  miles  east  of,  intersection  of  I'earsall-Hondo  and 

Friotown-Moore  Roads;  iron  post  stamiXHl  "  696  SA".! 688.  212 
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Tehuaoaiui  via  ■ettlement  road  to  Moore  Station. 

Moore,  4.3  niiles  west  of,  intersectlon  of  Friotown  and  Moore  Road, 
via  Henson  ranch  and  Tehuacana  road;  iron  pOBt  stamped  "710         Feet 
SA". 702.259 

Moore,  in  front  of  Station,  25  feet  south  of  main  track;  Iron  post 
stamped  "  CGO  SA" 652. 206 

Pearsall  to  Hondo  along  public  road. 

Hondo  Rlrer  iron  bridge,  0.75  mile  west  of,  forks  of  Tehuacana  and 
Moore  Road  and  Pearsall  and  Hondo  public  road;  iron  post 
stamped  "020  SA" 618.254 

Hondo  River  bridge,  2.3  miles  northwest  of,  intersectlon  of  Pearsall- 
Hondo  public  road  with  road  to  Friotown,  near  schoolhouse;  iron 
r)ost  stam|)ed  "030  SA" 622.159 

Hondo,  iron  bridge,  0.25  miles  northwest  of,  25  feet  north  of  Newton's 
gate,  where  oid  Friotown-Castroville  road  enters  Newton's  pasture, 
3  feet  from  fence  in  laue,  west  side  of  road;  iron  post  stamped 
"  «5(J    SA" 048. 009 

Hondo,  9.8  miles  south  of,  angle  of  fence,  east  side  of  road,  500  feet 
south  of  Käst  Fork  of  Tehuacana  Creek,  about  0.75  mile  northeast 
of  Bück  Hill;  iron  post  stamped  "761  SA" 752.829 

Hondo,  0.75  miles  south  of,  20  feet  south  of  Live  Oak  Slough,  40  feet 
south  from  three  large  live  oak  trees,  8  feet  from  east  fence;  iron 
post  stamped  "782  SA" 773.732 

Hondo,  3.25  miles  south  of,  comer  of  fence  at  intersectlon  of  roads; 

iron  post  stamped  "840  SA" 831. 8»i 

Dunlay,  on  Qalveston,  Harrisburg  &  San  Antonio  Ry.,  south  to  Briar  Branoh 
settlement,  along  old  Friotown  and  Castroville  road  and  third-olass  road. 

Dunlay,  8.25  milos  south  of,  iiit(»rsectlon  of  Quihe-Devine  road  with 

old  Friotowu-Cnstrovillo  rond ;  iron  i)ost  stamped  "  S16  SA" 808.110 

Dunlay,  11  miles  south  of.  ,'5.0  miles  oast  of  Hondo  River  crossing,  in- 
ttM-scc'tion   of  roads,    125   feet   north   of  gate;    iron   post   stampeil 

ii.t     SA i(m.21ü 

Hondo  Uivor.  wost  hank  of,  10  feet  east  of  road  at  the  Readus  cross- 
ing and  20  feet  northeast  of  gate:  iron  post  stampetl  **  704  SA" 696. 14J) 

Seeo  Creek  crossing.  2.1  nnles  northeast  of,  forks  of  road  75  feet 
northeast  of  an  old  fenee,  with  gatepost  hut  no  gate:  iron  ix>st 
stamped   "  G07  SA" 68S.  ,^{6 

Point  0.25  mile  west  of  the  Seco  Creek  crossing  northwest  3  miles  along  settle- 
ment road  branchingr  off  the  old  Friotown  and  Castroville  road. 

Sec'o  Creek  crossing,  H  nilles  west  of,  at  forks  of  settlement  road  and 

Friotown-Ilondo  ccuuity  road:  iron  jxjst  stamped  "678  SA" 660.  6I>0 

Hondo   City   and   Friotown   public   road   southwest  to   Blackaller's   ranoh  road, 

thence  to  Blackaller's  residence. 

Hlackaller's  resi<lonce,  -1  miles  northeast  of.  at  side  of  road  where 
jirescnt  road  leaves  (»Id  road  on  account  of  wash,  i*eturning  a  Short 
distance  below  :  iron  post  stamped  "  GG6  SA" 658.200 

Blackaller's  residence   to  Charles  Woodward's   residence,   west  of  Frio  River, 

via  branch   road. 

Charles  Wocwlward's  ranch,  4.0  nnles  southwest  of,  4.75  miles  west  of 
Friotown.  intersectlon  of  ranch  road  and  Friotown  and  üvalde 
public  road;  iron  post  stamped  "673  SA" 665. 51T 
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Frlotown  and  TTvalde  pnbUo  road  lontlieaat  to  Frlotown. 

Blackaller's  ranch,  6  miles  north  of,  35  feet  south  of  road,  80  feet 
south  of  Woodward's  windmill,  200  feet  east  of  mesqulte  pole  fence 
running  north  and  south  in  Woodward's  pasture ;  iron  post  stamped       Feet. 
"  790    SA" 782. 180 

Blackaller's  ranch,  9  miles  north  of,  in  front  of  V.  Johnson's  resi- 
dence,  on  road  leadlng  from  Frlotown  and  Hondo  road  near  John 
Alllen's  place  to  Sabinal,  2,000  feet  south  of  Squirrel  Creek;  iron 
post  stamped  "815  SA" 807.223 

y.  Johnson's,  3.5  miles  north  of,  9.75  miles  southwest  of  D'Hanis,  in 

comer  of  fence  10  feet  east  of  gate ;  iron  post  stamped  "  925  SA"__      917. 186 

D'Hauis,  6.5  miles  southwest  of,  at  forks  of  road  50  feet  south  of  gate, 

fence  running  east  and  west ;  iron  post  stamiied  **  966  SA" 958. 227 

Banoh  road  to  John  Fohn'i  ranch  aontheast  to  Cid  D'Hanla. 

Mlle  board  266,  4.5  miles  southeast  of,  near  gate  10  feet  west  of  road, 
1.5  feet  north  of  fence;  iron  post  stamped  "981  SA" 973.062 

Mile  board  266,  9.75  miles  southeast  of,  8.75  miles  southwest  of 
Hondo,  intersection  of  roads,  east  of  Fohn's  road  and  south  of 
Major  Moore's  ranch  road  to  Hindo  City  (Föhn  road  crosses  the 
Hondo  road  and  third-class  Frlotown  road,  about  0.25  mile  south- 
east of  bench  mark)  ;  iron  post  stamped  "848  SA" 840.231 

Hondo  and  Frlotown  third-claM  road  Mnihwest  to  Capt.  J.  D.  Bmith'i  ranoh. 

Seco  Creek  crossing,  2.4  miles  east  of,  at  Capt.  J.  D.  Smith^s  resi- 
dence,  50  feet  north  of  road,  50  feet  from  southeast  comer  of 
house^  65  feet  northwest  of  20-inch  mesqulte  tree;  iron  post 
stamped  "777  SA" 769.703 

Seco  Creek  crossing,  2.5  miles  west  of,  25  feet  south  of  road,  25  feet 
west  of  brauch,  0.5  mile  northwest  of  High  Hill  Point;  iron  post 
stamped    "  789    SA" 781. 478 

KALBTEAD    aüADBAVGLE. 
At  Xora^ia. 

Moravia,  0.25  mlle  west  of,  near  fence  line  at  intersection  of  Witting- 
Moravia  and  HallettsviUe-Fhitonia  public  roads,  8.25  miles  north- 
west of  WItting;  iron  post  stamped  "405  SA" 397.030 

LLANO  aXTABBAKOLE. 
Oraphlt«  to  Llano  along  Houston  ft  Texas  Central  B.  B. 

Graphite  Station,  In  front  of;  top  of  rall 978.6 

Graphite,  1.25  miles  northwest  of,  on  north  side  of  Lone  Grove  public 

road,  19  feet  east  of  track;  iron  post  stamped  "1015  SA" 1,006.475 

Graphite.  3.75  miles  northwest  of,  on  northwest  side  of  a  private 

road,  500  feet  southeast  of  trestle  91  A,  22  feet  southwest  of  track ; 

iron  post  stamped  "967  SA" 958.651 

Llano,  5.75  miles  northeast  of.  50  feet  northeast  of  gate  at  entrance 

to  Bessemer  Station  grounds,  150  feet  north  of  track;  iron  post 

stamped  "988  SA" 979.621 

Llano,  2.25  miles  southeast  of,  9  feet  east  of  private  road  gate,  45  feet 

north  of  track;  iron  post  stamj^ed  "1027  SA" 1,018.503 
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Llano,  in  front  of  Station;  top  of  rail 1,020.9 

Lluno,  in  front  of  small  park  at  east  end  of  freight  Station,  32  feet 

soutli  of  main  track ;  Iron  ix)st  stanii)ed  "  1029  SA" 1, 020. 743 

Llano,  couuty  courthouse,  south  side  of  entrance  on  east  front  of, 

in  face  of  pedestal  to  pillar;  bronze  tablet  8tami)ed  "  1050  SA" 1,041.632 

Llano  Bonth  via  Oxford  alonr  pnbUo  road  to  Fredeiiokiborg. 

Llano,  2.75  miles  sonth  of,  on  west  side  of  road,  125  feet  south  of 
Ontman  Creek,  45  feet  south  of  northeast  comer  of  a  cultivated 
field;  iron  post  stamped  "1075  SA" 1.066.715 

Llano,  6  miles  south  of,  41  feet  west  of  east  fence  line  of  road,  22 
feet  west  of  wagon  tracks  in  clump  of  scrub  live  oaks  on  summit 
of  hlll;  iron  i)ost  stamped  "1244  SA" 1,235.864 

Oxford,  1.75  miles  north  of,  90  feet  north  of  26-inch  dead  oak  tree 
on  west  side  of  road  near  summit  of  hill;  iron  post  stamped 
"  1430  SA" 1, 421. 890 

Oxford.  15  feet  south  of  post  Office,  on  west  side  of  road ;  iron  post 

8tami)ed  "1333  SA" 1,324:765 

Oxford,  2.25  miles  south  of,  14  feet  south  of  gate  oi;i  east  side  of  road, 
at  junction  with  settlement  road  running  east  to  Click;  iron  post 
8tami)ed  "1221  SA" 1,212.873 

Oxford,  4.7  miles  south  of,  5  feet  south  of  13-inch  post-oak  tree 
utilized  ns  a  gatepost,  on  west  side  of  road,  at  Junction  with  road 
running  west  to  Enchanted  Rock ;  iron  post  stamped  "  1261  SA" 1, 252. 860 

Point  4  milei  west  of  Smlth'i  ranoh  to  polnt  2.86  milet  touth  of  Oxford  vlm 

Glick. 

Click,  4  miles  southoast  of,  40  feet  south  of  telephone  pole,  southwest 

side  of  road  on  summit  of  hill ;  iron  post  stamped  "  1117  SA" 1, 108.  881 

Click.  2  miles  southeast  of,  south  side  of  road  by  fence  corner,  at 
junction  with  settlement  road  running  northeast,  0.75  mile  west  of 
Sandy  Creek:   iron  post  stanipeil  "1003  SA" 0f>4.  S23 

Click,  0.12  mile  east  of  post  oflice,  75  feet  north  of  northwest  comer 

of  s<*hoolhouse  at  forks  of  roads;  iron  post  8tami)ed  "1051  SA" 1,042.  7S2 

Click  (Jap.  southeast  side  of  road.  in  top  of  gray  sandstone  ledge,  13 
feet  north  of  twin  live  oak  tree,  40  feet  southwest  of  summit; 
bronze  tablet  stami)ed  "1393  SA" 1,384.813 

Click  Gap,  2.75  miles  southwest  of,  at  forks  of  settlement  road  run- 
ning east  througli  Sandy  Gap.  500  feet  southwest  of  Moore's  farm- 
house:  iron  post  stamped  "  1001)  SA" 1.090.680 

Point  near   Oxford   northwest  alongr   settlement  road. 

Oxford,  4  miles  soutlieast  of.  0.25  mile  east  of  Hondo  Creek.  south 
side  of  road,  12  feet  north  of  4.S-incli  live  oak  tree.  35  feet  south- 
(»ast  of  4.''»-inch  post  oak  tree,  on  summit  of  hill;  iron  post  stamped 
-  1194   SA" 1,  185.096 

Click  to  polnt  2.2  miles  south  of  Llano  via  Round  Mountain  and  Llano  upper 

road. 

Click,  ?»  miles  north  of,  4  feet  north  of  east  gatepost  at  forks  of 

roads;  iron  post  stamped  "1184  SA" 1,176.094 

Click.  0.25  miles  north  of.  in  top  of  oonglomerate  rock,  50  feet  south- 
east of  fence  angle  west  of  w^agon  tracks;  bronze  tablet  stamped 
"  1149  SA" . 1, 141.084 
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Cllck,  9  milcs  north  of,  in  top  of  limestone  outcrop,  south  side  of 

road,  7  feet  south  of  stone  wall  comer;  bronze  tablet  stamped        Feet. 
"1313  SA" 1,304.644 

Riley  Mountain,  8.75  miles  southeast  of  Llano,  30  feet  east  of  6-inch 
scrub  oak,  15  feet  south  of  road,  on  triangulär  limestone  50  by  36 
by  50  inches ;  chlseled  cross  on  rock  marked  "  U.  S.  G.  S. 

B.  M."    1, 559. 62 

1568 

Lilano,  7  miles  southeast  of,  on  southwest  side  of  road  by  twin 
mesquite  tree,  at  junction  with  a  settlement  road  running  south  to 
Middlebrook's  ranch;  Iron  post  stamped  "1252  SA" 1,243.740 

Llano,  3.75  miles  southeast  of,  12  feet  north  of  gate  on  east  side  of 
wire  fence;  iron  post  stamped  "1095  SA" 1,087.050 

Llano  north  alon;  pubUo  road  to  Cherokao. 

Llano,  3  miles  north  of,  4  feet  south  of  wire-fence  comer  on  east 
side  of  road,  at  Junction  with  settlement  road  running  east;  iron 
post  stamped  "  1112  SA" 1, 104. 031 

Babyhead,  3.25  miles  south  of,  in  pink  granite  outcrop  15  feet  west 
of  east  fence  line,  opposite  to  small  corral;  aluminum  tablet 
stamped  "  1253  SA" 1, 244. 810 

Babyhead,  250  feet  southeast  of  post  offlce,  in  top  of  sandstone  out- 
crop, west  side  of  road  in  front  of  small  corral;  aluminum  tablet 
stamped  "1348  SA" 1,339.614 

Babyhead,  3  miles  north  of,  in  top  of  flat  granite  bowlder  on  east 
fence  line  of  road,  600  feet  southeast  of  bend;  aluminum  tabtet 
stamped  "1440  SA" .- _'_  1,431.760 

Cherokee,  2.5  miles  south  of,  6  feet  south  of  fence  comer,  at  south- 
east comer  of  crossroads;  iron  post  stamped  "1515  SA" 1,507.012 

Cherokee,  West  Texas  Normal  and  Business  College,  in  sandstone 
trimming  at  northwest  corner  of  west  wing  of  building,  6  inches 
above  water  table;  aluminum  tablet  stamped  "  1530  SA" 1,522.058 

Obarokee  eaat  alony  Kaaon  and  Lampaiai  road. 

Cherokee,  3.5  miles  east  of,  on  west  bank  of  Salt  Branch,  10  feet 
south  of  road,  15  feet  northwest  of  6-inch  mesquite  tree ;  iron  post 
stamped  "1412  SA" 1,404.041 

Cherokee,  6.75  miles  east  of,  5  feet  southeast  of  road  at  bend,  in  top 
of  limestone  outcrop;  aluminum  tablet  stamped  "1400  SA" 1,391.787 

Cherokee,  9.33  miles  east  of,  at  junction  of  Mason  and  Lampasas 
Road  with  San  Saba  and  Bluffton  Road ;  iron  post  stamped  "  1317 
SA  " - 1, 308. 978 

Sonth  along  San  Baba  and  Bluffton  road  to  Boyt's  ranoh. 

Boyt's  ranch,  at  southwest  comer  of  fence  inclosing  yard  at  residence 
of  T.  W.  Boyt,  on  east  side  of  road ;  iron  post  stamped  "  1461  SA"_  1, 453. 366 

Soath   alonv  Mttlement  road   via  Tow'i   and  Kuykendall'B  ranohes   to   Lone 

Orove  and  Houiton  ft  Tezai  Central  Ry. 

Boyt's  ranch,  3  miles  south  of,  on  tbp  of  embwlded  limestone  bowlder 
10  feet  west  of  road  at  highest  point  of  open  pralrie ;  bronze  tablet 
stamped  "1501  SA" 1,493.039 

89808*— Bull.  468—11 7 
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Tow's  ranch,  1.5  miles  south  of,  in  top  of  embedded  limestone  bowlder 
15  feet  northwest  of  gate,  southwest  slde  of  road;  bronze  tablet        Feet 
stamped  "  1422  SA  " ..  1, 414. 253 

Tow's  ranch,  3  miles  south  of,  east  side  of  road,  on  summlt  of  hill, 
divide  between  Falls  and  Miller  Creeks;  iron  post  stamped  **1559 
SA" 1, 550.  810 

Ix)ne  Grove,  3.25  miles  nortbeast  of,  25  feet  nortb  of  gate,  west  side 
of  road  at  junction  of  Llano  and  Lampasas  Road  with  settlement 
road  to  Kuykendairs  rancb;  iron  post -stamped  "1141  SA" 1,132.772 

Lone  Grove,  150  feet  west  of  post  offlce,  5  feet  south  of  fence  in  front 
of  cotton  gin  and  on  nortbeast  bank  of  Little  Llano  Greek ;  iron  post 
stnmi)ed  "999  SA" 990.911 

Llano  via  Valleyipring  to  Fiold  Oreek  aloiif  public  roadi« 

Llano,  3  miles  nortbwest  of,  nortbeast  side  of  road  near  summit  of 
slight  incline  in  front  of  leaning  live-oak  tree,  27  feet  southeast 
of  telepbone  pole ;  iron  post  stamped  "  1131  SA" : 1, 122. 892 

Llnno,  6  miles  nortbwest  of,  3  feet  west  of  nortbwest  fence  comer,  250 
feet  nortb  of  milepost  "To  L  6"  at  bend  in  road  from  sonth  to 
west;  iron  post  stamped  "1161  SA" 1,153.109 

Valley  spring,  3.5  miles  soutbeast  of,  150  feet  soutbeast  of  gate,  on 
nortbeast  side  of  road,  35  feet  west  of  30-incb  post-oak  tree  bearing 
niile  board  "To  L  9";  iron  post  stamped  "1207  SA" 1.199.161 

Yalleyspring,  0.5  mile  soutbeast  of  post  offlce,  in  top  of  embedded 
granite  bowlder  on  soutb  side  of  summit  of  bill,  200  feet  äoutli- 
west  of  Metbodist  Eplscopal  Cburcb;  aluminum  tablet  stamped 
"  1335  SA" 1,  326.  677 

Valleyspring,  2.66  miles  nortbwest  of,  north  side  of  road  at  bend,  15 
feet  north  of  twin  post-oak  tree;  iron  post  stami^ed  "1450  SA" 1,441.657 

Valley  spring,  5.66  miles  north  of,  in  top  of  limestone  outcrop,  nortb- 
east side  of  road,  120  feet  nortbwest  of  mile-board  "  Llano  17 
miles."  opposite  to  R.  Baumann's  farm  residence;  aluminum  tablet 
stamped   "14X5   SA" 1,476.903 

Field  Creek,  1.75  miles  southeast  of,  at  nortbwest  comer  of  intersec- 
tion  with  settlement  road  running  nortbeast  and  southwest,  at  sum- 
mit of  a  small  hill ;  iron  post  stamped  "1407  SA" 1,398.424 

Field  Creek,  in  nortbwest  comer  of  Mcl^eod,  Appleton  &  Co.'s  gen- 
eral  störe.  4  feet  above  ground ;  aluminum  tablet  stamped  "  1414 
SA" 1, 405. 985 

Field  Creek  north  along  settlement  road  via  Wilson' ■  ranch  to  Pontotoo  and 

San  Saba  road. 

Field  Creek,  2.25  miles  nortbeast  of.  at  junction  of  Pontotoc  and  San 
Saba  Road  with  settlement  road.  0.25  mile  north  of  W.  K.  Wilson's 
ranch;  iron  post  stamiK'd  "1617  SA" 1,607.476 

Northeast  along  Pontotoc  and  San  Saba  road. 

Field  (Yeek,  4  miles  nortbeast  of,  20  fee\  east  of  road,  east  slde  of 
IS-inch  hlackjack  tri»e,  50  feet  south  of  sununit  of  bill,  in  top  of 
embeddcHl  bowlder;  aluminum  tablet  stamped  "1784  SA" 1,775.701 

Field  Creek,  7  miles  nortbeast  of,  at  junction  of  Mason-I^mpasas 

Road;  iron  post  stamped  "1752  SA" 1,743.961 
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Point  7  milM  northaait  of  lield  CTO«k  aast  along  llaaoii  and  LimpaMi  rond  to 

Cherokae. 

Cherokee,  9  mlles  weBt  ot  in  top  of  embedded  limestone  bowlder, 
BOütheast  slde  of  road,  25  feet  east  of  gate,  12  feet  southeast  of       F^t. 
14-iDch  live-oak  tree;  bronze  tablet  stamped  "1703  SA" 1,694.623 

Cherokee,  5.33  mlies  west  of,  on  east  side  of  road,  6  feet  southeast  of 
gate  on  division  fence  line  between  lands  of  A.  R.  Kuykendalls  and 
R.  W.  Gray;  Iron  post  stamped  "1615  SA" 1,606.457 

Cherokee,  2.5  miles  west  of,  on  south  side  of  road,  5  feet  south  of  gate 
on  divlsion-fence  line  between  lands  of  R.  W.  Gray  and  George 
Gray;  iron  post  stamped  "1551  SA" 1,542.734 

Cherokee  to  YaUeyiprinv  along  pnbllo  road. 

Cherokee,  3.5  miles  sonthwest  öf,  north  side  of  road  by  wire  fence, 
6  feet  from  gate;  iron  post  stamped  "1531  SA" 1,522.914 

Valley  spring,  5.75  mlles  northeast  of,  In  top  of  sandstone  ledge  9  feet 
Southwest  of  10-inch  elm  tree,  35  feet  northeast  of  Pecan  Creek, 
east  slde  of  road;  aluminum  tablet,  stamped  "1412  SA" 1,403.930 

Valleyspring,  2.33  miles  northeast  of,  at  Junctlon  with  settlement 

road  southeast;  iron  post  stamped  "  1374  SA  " 1, 365. 841 

Yalleyiprlnr  lonthwest  alony  pnbllo  road  to  CasteU. 

Valleyspring.  4.33  miles  southwest  of,  at  Junctlon  with  settlement 
road  ninning  west,  75  feet  southwest  of  small  creek;  Iron  post 
stamped  "1274  SA" 1,265.938 

Valleyspring,  7.25  miles  southwest  of,  south  side  of  road,  5  feet  west 
of  gate  at  end  of  lane;  iron  post  stamped  "1314  SA" 1,306.018 

Valleyspring,  9.5  mlles  southwest  of,  40  feet  north  of  summit  of  road 
at  Kings  Mountain,  in  top  of  pink  granite  outcrop  west  of  road; 
aluminum  tablet  stamped  "1424  SA" 1,416.472 

CasteU,  7  miles  north  of,  at  southeast  comer  of  Intersection  of  Mason- 

Bumet  and  Castell-Pontotoc  roads ;  iron  post  stamped  "  1326  SA  "_  1, 317. 968 

Point  7  mllei  north  of  CaiteU  lonth  alonir  Oattell  and  Pontotoo  road. 

Castell,  3.5  miles  north  of,  3  feet  east  of  gate  on  east  side  of  road ; 
Iron  post  stamped  "1272  SA" 1,263.852 

Castell,  5  feet  north  of  southwest  fence  comer  at  "  Traveler's  Home," 
75  feet  east  of  T.  Buchholz's  general  störe  and  post  Office ;  iron  post 
stamped  "  1207  SA  " 1, 199. 132 

Oattell  to  Llano  eattward  along  Llaao  and  Xason  road. 

Castell.  3.33  miles  east  of,  5  feet  west  of  fence  comer  at  junctlon  with 
Loyal  Valley  road  opiK)site  15-mile  board  ( "  15  miles  to  L  V." )  ; 
iron  post  stamped  "1208  SA" 1,200.312 

Castell,  6  mlles  east  of,  12  feet  east  of  12-inch  elm  tree  northwest  side 
of  road  at  iwint  where  lane  runs  north  to  rlver ;  iron  post  stamped 
"  1154  SA  " 1, 146. 167 

Castell,  8.75  miles  east  of,  30  feet  south  of  road  on  west  bank  of 
Hickory  Creek;  iron  i)ost  stamped  "1111  SA" 1.103.048 

Llano,  6  miles  west  of,  north  side  of  road,  east  bank  of  Sixmlle  Creek, 
40  feet  northeast  of  granite  i>08t,  marked  "  To  Llano  6  miles ;  " 
Iron  post  stamped  "1085  SA" 1,077.*»^ 
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Llano,  3  xnlles  west  of,  north  weBt  st  de  of  road  at  summit  of  hill  100 
feet  uortheast  of  milestone  **  To  Llano  3  mlles  " ;  iron  post  stamped        Fteet. 
"  1083  SA  " 1. 075.  523 

Oxford  to  KoMo  Mountaiii  aloaf  lottlement  roads  tU  Bennott  achoolhouo 

aad  Balcom'i   nnoh. 

% 

Oxford,  *3.5  miles  west  of ,  10  feet  south  of  road  at  summit  of  hlll,  in 

top  of  ^andstone  bowlder;  bronTO  tablet  stamped  "1497  SA" 1.489.222 

Oxford,  0  miles  west  of,  100  feet  nortliwest  of  Bennett's  sclioolhouse, 
at  fenee  eomer,  south  slde  of  road ;  iron  post  stamped  **  1403  SA"..  1, 394. 957 

Oxford,  9.5  miles  west  of,  60  feet  northwest  of  gate,  at  junction  of  old. 
Llano  and  Frederioksburg  road,  with  a  settlement  road  0.75  mile 
northeast  of  Bull  Head  Creek,  in  top  of  granite  outcrop ;  alumlnum 
tablet  8tam!)ed  "1322  SA" 1,314.176 

Balcom*s  ranch,  1.25  mlles  west  of,  450  feet  southwest  of  junction 
with  settlement  road  running  north  and  south,  2  feet  above  ground, 
northwest  slde  of  road,  in  top  of  plnk  granite  outcrop;  aluminum 
tablet  stami)ed  "1324  SA" 1,315.937 

BaIcom*s  ranch,  4  miles  west  of,  800  feet  east  of  a  small  creek  about 
1  mile  east  of  Uouse  Mountain,  15  feet  west  of  where  road  passes 
dim  road,  southwest  side  of  road,  in  top  of  pink  granite  outcrop; 
aluminum  tablet  stamiied  "  1345  SA  " 1. 33a  614 

Houo  Moimtain  to  Enchaatod  Rook  alOBc  MttlemoBt  road  Tla  Aogut  S06m*i 

ranoh. 

Hayne's  ranch,  3.5  miles  north  of,  at  forks  of  road  0.33  mile  north- 
west of  Marshall  Creek;  iron  post  stamped  "  1369  SA" 1,360.758 

Hayne^s  ranch,  300  feet  south  of  Henry  Hayne*s  residence,  west  side 
of  road,  in  top  of  pink  granite  bowlder ;  aluminum  tablet  stamped 
"  1425  SA  " 1, 416. 917 

Putman*s  ranch,  0.5  mile  southeast  of,  northeast  bank  of  Hickory 
Creek,  75  feet  southwest  of  road,  in  red  sandstone  ledge ;  aluminum 
tablet  stamped  "  1525  SA" 1, 517. 230 

August  Keese's  ranch,  0.75  mile  east  of,  125  feet  south  of  fence  divid- 
ing  lands  of  August  Keese  and  H.  Keese,  in  small  open  fiat  250  feet 
east  of  settlement  road  running  north  nnd  south,  in  top  of  plnk 
granite  outcrop;  aluminum  tablet  stamiied  "1749  SA" 1,741.397 

Enohaated  Rook  northeast  along  Mttleinont  road  to  Watoh  Mountalii. 

Watch  Mountain,  1.25  miles  south  of,  25  feet  north  of  road,  on  south 
bank  of  small  brauch,  in  top  of  gray  granite  outcrop;  aluminum 
tablet  stamped  "1374  SA" 1,365.805 

Watoh  Mountain  oait  to  Aaron  Moti*i  ranoh« 

Watch  Mountain,  2.2  miles  east  of,  0.5  mile  west  of  Aaron  Mo88*8 
ranch,  450  feet  southwest  of  Sand  Creek,  20  feet  northwest  of  road, 
3  feet  southeast  of  iK)st  oak  tree,  in  top  of  pink  granite  l)owlder; 
aluminum  tablet  stamped  "  1270  SA  " 1, 262. 064 

Moss's  ranch,  2.25  miles  southeast  of,  200  feet  southeast  of  Grab  Apple 
Creek,  10  feet  west  of  11-inch  hickory  tree,  south  side  of  road,  in 
top  of  pink  granite  bowlder ;  aluminum  tablet  stamped  "  1188  SA".  1. 179.  642 

Boyt's  ranch.  1.33  miles  southeast  of.  in  quartz  bowlder  between  two 
20-ihch  live  oak  trees  30  feet  south  of  road;  bronze  tablet  stanii)ed 
"  1497  SA" 1,489.055 
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NEW  BBATTKFELB  aüADRAKOLE. 
San  Marooi  to  San  Antonio  along  the  International  ft  Oreat  Northern  Sy. 

Yorks  Creek  rallroad  bridge.  In  top  of  west  end  of  north  rock  pier        Feet. 

near  mile  board  219;  copper  bolt  stamped  "  U.S.G.S.  627  B.M." 621. 629 

Goodwin,  40  feet  east  of  main  track,  5  feet  south  of  flrst  telegraph 

pole  north  of  Station;  iron  post  stamped  "695  SA" 690.143 

Goodwin,  in  front  of  Station;  center  of  track , 690.  7 

New  Braunfels,  In  front  of  Station;  center  of  track 637. 1 

Dry  Comal  Creek,  rallroad  brldge.  in  top  of  north  end  of  east  rock 

pier;  copper  bolt  stamped  "  U.S.G.S.  638  B.M." 633. 20 

Mile  board  234,  75  feet  north  of  trestle  507,  5  feet  south  of  second 

telegraph  pole  south  of  mile  board  234 ;  iron  post  stamped  "  692  "_      686. 98 

Corbyn,  In  front  of  signboard;  center  of  track 708.7 

Mile  board  240,  southeast  corner  of  right  of  way  feuce  at  private 

road    crossing   near   second    telegraph   pole   west    of;    iron    post 

stamped  "  769  " ^      704. 0 

Daveniwrt  Station,  in  front  of;  center  of  track 1 797.6 

Cibolo  River  rallroad  brldge,  in  southeast  end  of  north  rock  pier; 

copper  bolt  stamped  "U.S.G.S.  789  B.M." 783.700 

Wetmore  sidlng,  1.75  miles  east  of,  40  feet  north  of  center  of  track, 

25  feet  east  of  road  crossing,  1,000  feet  north  of  church ;  iron  post 

stamped  "  849  " t 844. 0 

Wetmore,  in  front  of  mail  hook;  center  of  track 816. 4 

Adams  slding,  2  miles  northeast  of,  40  feet  east  of  center  of  wagon 

road,  40  feet  south  of  center  of  track,  2  feet  from  fence;   Iron 

post  stami)ed  "786" 780.176 

Adams  sidlng,  in  front  of  signboard;  center  of  track 718.1 

San  Antonio,  3  miles  north  of  Station,  100  feet  north  of  "  clty  limlts  " 

Signboard,  In  corner  of  rlght  of  way  fence,  near  second  telegraph 

pole  south  of  mllepost  258 ;  Iron  post  stamped  "  747  " 742. 19 

San  Antonio  to  Beguin  along  Oalvetton,  Harriiburg  ft  San  Antonio  B7. 

Converse,  In  front  of  Station;  center  of  track 712.5 

Cibolo  Creek,  southwest  end  of  west  brick  pier;  copper  bolt  stamped 

"U.S.G.S.  725  B.M." 717.1 

Cibolo,  northwest  corner  of  Charles  Fromer's  störe,  in  vertical  rock 

wall ;  bronze  tablet  stamped  "  712  " : 703. 6 

Marlon,  In  front  of  Station;  center  of  track 643.9 

Marlon,  north  slde  of  tracks,  5  feet  north  of  first  telegraph  pole  east 

of  Station;  Iron  post  stamped  "651" 642.905 

Guadalupe  River  Bridge,  east  end  of  west  rock  pier,  near  sectlon 

house  81;  bronze  tablet  stamped  "552" 544.339 

SAN    ANTONIO    SPECIAL    aiTADRANOLE    AND    TKREE    ADJOININO    16' 

aVAORANOLES  ON  SOTTTH  AND  WEST. 

Dnnlay  Station  to  Converse  along  Oalveston,  Harrisbnrg  fr  San  Antonio  By. 

Dunlay,  60  feet  east  and  30  feet  south  of,  southwest  corner  of  Sta- 
tion;  Iron  post  stamped  "999" 990.575 

Dunlay,  4  miles  east  of,  40  feet  south  of  track,  near  corner  of  right- 
of-way  fence,  between  mlIei>osts  245  and  246;  Iren  post  staniped 
«  858  " 849.  872 
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Feet 

Noonan,  opposite  signboard;  top  of  tle 768.4 

Noonan,  0.25  mile  east  of,  at  Chicon  Creek  Bridge,  in  top  of  sonth 

end  of  east  rock  pier ;  copper  bolt  stamped  "  U.S.G.S.  757  B.M." 748. 196 

Lacoste,  2.25  mlles  west  of,  at  crossing  of  Castroville  and  Devine 
road,  midway  between  mileposts  237  and  238,  50  feet  soutb  of 
track,    in   southwest   comer   of   right  of  way   fence;    iron   post 

■  stamped  "815" 806.725 

Idlewild,  in  southeast  corner  of  right  of  way  fence,  1,200  feet  west 

of  water  tank,  40  feet  south  of  track ;  iron  post  stamped  "  692  '* 683. 854 

Idlewild,  In  front  of  signboard ;  center  of  track 681. 4 

Medlna  River  Bridge,  in  north  end  of  west  pier  (high-water  Chan- 
nel) ;  copi)er  bolt  stamped  "U.S.G.S.  616  B.M." 608.279 

Medina  River,  2  miles  east  of,  midway  between  mileposts  224  and 
225,  at  crossing  of  San  Antonio-Frio  road,  in  comer  of  right-of- 

way  fence,  50  feet  north  of  track;  iron  iK)st  stamped  "627" 618.858 

Mlleiwsts  220  and  221,  midway  between,  at  southwest  comer  of  sec- 

tion  house,  40  feet  north  of  track;  iron  post  stamped  "636" 627.944 

Withers,  sidetrack,  in  front  of  signboard;  top  of  tie 631.6 

Sun  Antonio,  4  miles  west  of,  midway  between  mileposts  216  and  217, 
near  corner  of  right  of  way  fence  at  San  Antonio  and  Frio  road 
crossing,  40  feet  south  of  track ;  iron  i)ost  stamped  "  681 " 672. 992 

At  San  Antonio. 

San  Antonio,  in  front  of  Galveston,  Harrisburg  &  San  Antonio  Ry. 

passenger  Station;  top  of  rail 675.1 

Sau   Antonio.    iK)st-ottice  building,    corner    of    Houston    Street    and 

Avenue  D,  in  southwest  corner;  bronze  tablet  stamped  "669" 601.180 

San  Antonio,  Bexar  County  courthouse,  east  side,  around  first  cellar 

Window  south  of  north  entrance,  toi>  of  fiat  granite  coplng;  bronze 

tablet   stami)ed   "055.7" 647.794 

San  Antonio  city  hall,  east  entrance.  top  of  large  stone  north  side  of 

Steps;  bronze  tablet  stamped  "601.1" 653.212 

Kerby,  opiK>site  signboard;  center  of  track 707.0 

Mile   board   201,   sixth   telegraph   pole  east  of,  1.5   feet  from   wire 

fence;   iron   post  stampeii   "735" 727.688 

San  Antonio  north  along  International  &  Oreat  Northern  Ry. 

San  Antonio,  10  miles  north  of,  trestle  542,  100  feet  north  and  50 
feet  east  of  track,  half  way  between  mileposts  244  and  245,  in 
large  rock;  copi)er  bolt  stamiXMl  "  U.S.G.S.  770  B.M." 767.197 

San  Antonio  along  upper  Castroville  road  to  polnt  2.8  miles  west  of  city 
limits,  thence  south  partly  across  country  3.4  miles  to  Castroville  road, 
thence  west  and  north  along  Castroville  and  Canyon  roads  to  Oalveston,  Har- 
risburg  &  San  Antonio  R.  R.  milepost  228. 

San  Antonio,  1.1  miles  directly  west  of  city  limits,  1,300  feet  south 
of  St.  Ix)uis  College,  north  side  of  upper  Castroville  road,  10  feet 
east  of  avenue;  iron  post  stamped  "722  SA" 713.904 

San  Antonio,  2.8  miles  west  of  city  limits,  1.8  mlles  west  of  avenue 
to  St.  Louis  College,  0.2  mile  east  of  Salsnmora  Creek,  south  side  of 
road,  3  feet  east  of  gate  entrance  to  pasture;  Iron  rx>st  stamped 
"746  SA" 737.881 
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San  Antonio,  3.9  mlles  west  of  city  llmits,  on  ]ower  Castroville  read, 
Bouth  side  of  road,  by  wire  fence,  140  feet  west  of  brldge  over  Leon        Feet. 
Creek;  iron  post  stamped  "689  SA" 680.424 

San  Antonio,  6.8  miles  west  of  city  limits,  on  lower  Castroville  road, 
at  top  of  hin,  south  side  of  road,  0.9  mlle  east  of  Medio  Creek,  2 
feet  east  of  milepost  10,  by  wire  fence ;  Iron  post  stamped  **  813  SA"_      805. 084 

San  Antonio,  10.5  miles  west  of  city  limits,  on  Castroville  road,  at 
forks  with  Canyon  road  south,  1.9  miles  north  of  Medlna  River, 
at  fence  corner ;  Iron  post  stamped  "  762  SA" 753. 753 

Oaatrovllle  road  north  aloiig  Canyon  road  to  Culebra  Oreek,  thence  oontheast 
alonf  Onlebra  Orook  and  npper  Caitroville  roadi  to  Saltamora  Oreek. 

San  Antonio,  11  miles  west  of  city  limits,  on  npper  Castroville  road, 
at  intersection  of  Canyon  road,  on  west  side  of  Caracal  Creek,  at 
southeast  fence  comer;  iron  post  stamped  "812  SA" 803.681 

San  Antonio,  10.4  miles  west  of  city  limits,  south  side  of  Culebra 
Creek  road,  north  side  of  Culebra  Creek,  4.5  miles  northwest  of  Leo 
Creek  crossing  of  Upper  Castroville  road,  by  wire  fence ;  iron  post 
stamped  "857  SA" 849.117 

San  Antonio,  7.3  miles  west  of  city  limits,  west  side  of  Culebra  road, 
0.3  mile  south  of  Culebra  Creek,  and  1.5  miles  northwest  of  Leon 
Creek  crossing  of  upper  Castroville  road,  at  angle  in  road,  by  wire 
fence;  iron  post  staftiped  "815  SA" 807.184 

San  Antonio,  near  milepoit  806,  Oalveaton,  Harrisbnrg  ft  San  Antonio  Sy., 
aast  over  Bins-Engleman  road,  thence  southeast  over  Georgetown  road,  west 
on  Hedwiek  road,  and  lonth  via  Sayers  to  Snlphnr  Springs  road,  thenoe  west 
to  San  Antonio. 

San  Antonio,  2  miles  east  of  city  limits,  south  of  Binz-Engleman 
public  road  and  60  feet  south  of  Galveston,  Harrisburg  &  San 
Antonio  Ry.  track,  near  crossing;  iron  post  stamped  "682  SA" 674.004 

San  Antonio,  6  miles  east  of  city  limits,  2.2  miles  east  of  Rosillo 
Creek,  summlt  of  ridge  at  angle  of  road ;  iron  post  stamped  "  707 
SA" 699.131 

Converse,  4  miles  southeast  of,  west  side  of  Binz-Engleman  road, 
30  feet  south  of  Greytown  road,  at  intersection ;  iron  post  stamped 
"670    SA" L 662.  203 

Martinez,  5.5  miles  directly  east  of,  on  north  side  of  St.  Hedwig 
road  by  wire  fence  at  Intersection  with  road  leading  north;  iron 
post  stamped  "  653  SA" 645. 082 

Sayers,  4  miles  southwest  by  road,  and  2.8  miles  direct,  8  miles  east 
of  city  limits  of  San  Antonio,  on  New  Sulphur  Springs  road  at 
crossing  of  Arroyo  Hondo  road,  by  southeast  fence  corner;  iron 
post  stamped  "  593  SA" 585. 204 

San  Antonio,  3.6  miles  southeast  of  city  limits,  700  feet  west  of  farm- 
house,  on  south  side  of  road,  at  angle  in  road;  iron  post  stamped 
"  616  SA" 608. 276 

San  Antonio,  0.2  mlle  east  of  east  city  limits,  south  side  of  Sulphur 
Springs  road,  6  feet  northeast  of  W.  Ji.  Wurzbach's  störe;  iron 
post  stamped  "714  SA" 706.505 
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Point  MttthMMt  of  ■ayen  lonthMitt  alonc  Arroyo  Hondo  road  to  poInt  4  ailM 
Borth  of  SlmoBdorf ,  thoaeo  wott  aloiit  ▼arlova  roadi  via  Hlllman  to  Loon. 

Elmendorf,  4.2  mlles  north  of.  In  forks  of  Arroyo  Hondo  and  Upson        Feet. 
roads,  at  comer  of  wire  fence;  Iron  post  stamped  "  507  SA" 499. 166 

Hellemans,  5.6  miles  direct  or  8  mlles  by  road  east  of,  6  miles  south- 
east  of  comer  of  San  Antonio  city  boundary,  north  aide  of  road, 
by  wlre  fence,  11  feet  east  of  gate;  iron  popt  stamped  "  571  SA"—      563. 208 

Hellemans,  4  mlles  southeast  of,  at  intersection  of  W.  W.  White*s 
road  wtth  Goliad-San  Antonio  road,  0.5  mlle  south  of  mouth  of 
Rosillo  (^reek  Joining  Salado  Creek,  southwest  side  of  road  by  wire 
fence,  3  feet  east  of  telephone  pole;  Iron  post  f^tamped  **  570  SA" —      562. 211 

Hellemans  (Berg's  Station),  on  San  Antonio  &  Aransas  Pass  Ry.,  600 
feet  east  of,  nortbwest  comer  of  San  Juan  and  Pressa  road;  iron 
post  stamped  "  560  SA" 552. 279 

Hellemans,  4  mlles  southwest  of,  at  crossing  of  Mission  and  San 
Antonio-Pleasanton  roads,  at  northeast  fence  comer;  iron  post 
stamped  "  SA  618  " 610. 325 

Leon,  2.7  mlles  southeafst  of,  4.5  mlles  south  of  San  Antonio  city 
limlts,  north  side  of  Mission  road,  6  feet  east  of  Apple  White-San 
Antonio  ronds,  at  northeast  fence  comer;  iron  post  stamped 
617  SA" 609.  262 


«4 


IntonootioB  of  W.  W.  WUte  road  witk  Ooliad-Saa  Aatonlo  road  soatkeait  via 
Oalaveras  and  Falrrlow  to  Yordi,  thonoe  north  via  Lolro  and  Loioyo  to  polat 
7  milot  nortli  of  Lotoyo.^ 

Elmendorf,  2.2  mlles  north west  of,  south  side  of  road,  4  feet  north  of 

gnte;  iron  j)ost  stami)ed  "529  SA' 521.342 

Samimsco  switch,  at  road  crossing,  15  feet  south  of  track,  20  feet 

north  of  public  road ;  iron  i)ost  stamped  "  488  SA" 480. 207 

Calnveras,  in  front  of  Station ;  center  of  track 411.  7 

Ca la Veras,  0.75  mlle  south  of,  summlt  of  small  ridge,  east  side  of 

road  l>y  wire  fence;  iron  post  stamped  "428  SA" 420.437 

Ca  la  Veras,  3.75  miles  south  of,  summlt  of  ridge,  east  side  of  road, 

by  wlre  fence;  Iron  post  stami)ed  "537  SA" 529.373 

Falrvlew,  1  mlle  north  of,  1,000  feet  north  of  road  forks;  west  side 

of  road  by  wlre  fence ;  iron  post  stamped  "  569  SA" 561. 159 

Fairview,  3.5  mlles  southwest  of,  north  side  of  road,  4  feet  north  of 

gate  by  wire  fence;  Iron  ix)st  stami)ed  "519  SA" 511.648 

Verdi,  6  feet  northeast  of  post  offlce,   by  wire  fence;   iron  post* 

stamped  "455  SA" 447.455 

Ix)lre,  southeast  corner  of  post  offlce ;  iron  post  stamped  "  518  SA  "_.      510.  618 
Loire,  3.5  mlles  north  of,  east  side  of  road  by  wlre  fence,  2  feet 

north  of  gate  In  front  of  Washington  Williams's  house;  Iron  post, 

stimii)ed  "508  SA" 590.714 

Losoyo,  4  mlles  south  of,  east  side  of  road,  by  wire  fence,  at  ofTset 

in  lane;  iron  post  stamped  "575  SA" 567.820 

Losoyo,  35  feet  north  of  post  offlce,  east  side  of  road  by  fence;  iron 

l)o8t  8tami)ed  "514  SA" 506.741 

Earlo  totttli  to  CUldron  itoro. 
Earle,  0.8  mlle  north  of  post  offlce,  east  side  of  road  by  wlre  fence, 

600  feet  north  of  gates;  iron  post  stamiied  "522  SA" 514.250 

Earle,  2  mlles  north  of,  west  side  of  road  by  wire  fence,  opposite 

mllepost  "SA  14" 556.117 

^The  error  distrlbated  in  this  clrcait  ezceeds  the  allowable  llmlt. 
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£«arle^  4.5  miles  south  of,  west  side  of  road  at  fence  comer,  midway       Feet. 

between  mlleposts  16  and  17 ;  iron  post  stamped  "  5Ö3  SA" 585. 174 

Earle,  7  miles  south  of,  west  side  of  road  by  wire  fence,  opposite 

milepost  "  SA  19  N ;  "  Iron  post  stamped  "  594  SA  " 586. 310 

Earle,  10.5  miles  south  of,  west  side  of  road  by  wire  fence,  100  feet 

west  of  settlement  road  running  northeast  through  gate;   iron 

post  stamped  "  526  SA" 518. 196 

Ghildress  störe,  northeast  fence  comer,  40  feet  west  of  störe;  iron 

post  stamped  "507  SA" 499.199 

ChUdreai  itore  w«tt  alon^  lettleiiieiit  roada  via  Jolm  Cavender  ranoh  north 

to  Oatet  Valley  Ohnroh. 

Ghildress  störe,  4.2  miles  west  of ,  4  feet  east  of  gate,  west  of  entrance 
to  John  Cavender's  pasture,  east  side  of  road;  iron  post  stamped 
"  501  SA" 493.  032 

Gates  Vall^  Ghurch,  2,000  feet  north  of,  southeast  side  of  road  at 
forks,  200  feet  south  of  H.  Meadow*s  house,  at  rail  fence;  iron 
post  stamped  "  525  SA" 517. 099 

Oatei  Yalley  Ohnroli  north  alon^  Gates  Yalley  and  Amphion  roads  to  Mltiion 

road. 

Gates  Valley  Ghurch,  2.8  miles  north  of,  at  gate,  in  forks  of  road  by 
wire  fence;  iron  post  stamped  "  585  SA" 577.  254 

San  Antonio,  21.5  miles  south  of,  west  side  of  road  by  wire  fence, 
1,400  feet  north  ot  sand  ridge  east  and  west,  900  feet  south  of  gate ; 
iron  post  stamped  "657  SA" 649.404 

San  Antonio,  18.5  miles  south  of,  900  feet  north  of  settlement  road 
running  southeast,  west  side  of  road,  4  feet  north  of  24-inch  blazed 
blackjack  tree;  iron  post  stamped  **  751  SA" 743.  221 

San  Antonio,  15.8  miles  south  of ,  sunmiit  of  ridge,  1 ,800  feet  north  of 
church,  east  side  of  road  by  wire  fence;  iron  post  stamped 
"  631  SA" 623.  479 

Divide  between  Medina  and  Leon  Creek,  west  side  of  road  by  wire 
fence;  iron  post  stamped  "611  SA" 603.123 

Medina  Blver  Bridge,   Galyeston,  Earriiburg  ft  San  Antonio  By.,   loutheatt 
along  hlffhway  via  Bezar  and  Bouvllle  to  Gatei  Valley  Ghurch. 

Medina  River  Bridge,  north  end  of  west  pier ;  copper  holt 608. 218 

Macedonia,  3.8  miles  south  of,  2.5  miles  west  of  Vouormy,  100  feet 
north  of  International  &  Great  Northern  R.  R.  track  at  road  cross- 
ing,  north  side  of  Bexar  and  San  Antonio  road  by  wire  fence ;  iron 
post  stamped  "  653  SA" 645. 072 

Bexar,  1  mile  north  of,  northeast  of  road  crossing,  by  18-inch  post 
oak  tree  utilized  as  fence  comer  post ;  iron  post  stamped  "  634  SA".      626.  239 

Bexar,  1  mile  south  of,  275  feet  north  ef  lane  running  west,  8  feet 
west  of  30-inch  post  oak,  east  side  of  road  by  wire  fence ;  iron  post 
stamped  "  682  SA" 674.  203 

Summerset,  2  miles  south  of,  6  feet  north  of  14-inch  hickory,  east 
side  of  road  by  wire  fence ;  iron  post  stamped  "  745  SA" 737. 162 

Rossville,  3.2  miles  north  of,  east  side  of  road  at  southeast  fence  Cor- 
ner of  cultivated  field;  iron  post  stamped  "  651  S.A." 643. 101 

Rossville,  Southwest  comer  of  post  Office,  east  side  of  road ;  iron  post 
stamped  "557  SA" ^_      549.211 

Rossville,  3  miles  east  of,  fence  corners  at  dini  road  east  and  west 
acrofls  Benton-Pleasanton  road ;  iron  post  stamped  **  563  SA" 555. 143 
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San  lüuroM  alon^  road  Tia  Zorn  and  Oeronimo  to  Bafoin. 

San  Marcos,  river  bridge  0.5  mile  east  of  International  &  Great  North- 
ern U.  R.  passenger  Station,  east  end  of  north  rock  pier ;  copper  holt       F^et 
stamped  "  585  " 577. 732 

San  Marcos,  2  miles  south  of^  in  forks  of  road,  southwest  comer,  near 
sign  post  "  Staples  10  miles ;  Seguin  25  miles ;"  iron  post  stamped 
"  626  " 625. 540 

San  Marcos,  5  miles  south  of,  150  feet  northeast  of  W.  E.  Gray's  störe, 
5  feet  south  of  telephone  pole  west  of  road;  iron  post  stamped 
"  626  " 625. 769 

Zorn,  2  miles  north  of,  west  of  road,  50  feet  north  of  gate,  200  feet 
east  of  house,  mall  box  25;  iron  post  stamped  "628" 628.336 

Zorn,  50  feet  northeest  of  störe,  between  hltching  rail  and  fence,  100 

feet  southwest  of  road  crossing ;  iron  post  stamped  "  529  " 529. 848 

Zoni,  4  miles  south  of,  300  feet  east  of  scboolhouse,  at  northwest 
comer  of  road  crossing.  mail  box  20;  iron  post  stamped  "  614  *' 614.321 

Geronimo,  in  front  of  störe  between  hitching  post  and  gallery;  iron 
post  stamped  "584" 583.415 

Geronimo,  2.8  miles  south  of,  at  intersection  of  lane  from  east,  10 
feet  south  of  mail  box  4,  marked  H.  A.  Glaeser,  250  feet  northwest 
of  house;  iron  post  stamped  "584" 583.422 

Seguin,  1.5  miles  north  of,  Coast  and  Geodetic  Survey  triangulation 
Station  Mott,  25  feet  west  of  road,  in  concrete  monument;  nail 
marked  "  ü.  S.  1903  C.  &  G.  S." 581. 144 

Seguin.  25  feet  north  of  main  track,  1.5  feet  east  of  fence  around 
small  park  in  front  of  Station;  iron  pust  stamped  "560  S  A" 552.115 

Segruin  by  road  and  San  Antonio  k  Aransas  Pass  By.  via  Belmont  to  Lulinff. 

Seguin,  3.4  miles  east  of,  250  feet  east  of  Geronimo  Creek,  10  feet 

west  of  read  at  road  crossing;  iron  ix)st  stamped  "474" 474.204 

Junior,  1.5  miles  east  of,  50  feet  southeast  of  Aug.  Maurer's  mail  box, 

15,  in  forks  of  road ;  iron  post  stamiHHl  "  525  " 525. 45 

Junior,  3.8  miles  east  of,  at  Hy.  Bering's  mail  box,  28,  50  feet  east  of, 

at  northwest  corner  of  crossroads;  iron  post  stamped  "512" 512.081 

Junior,  8.1  miles  east  of,  50  feet  east  of  Henry  Denman's  störe,  near 

gate  on  wire  fence;  iron  post  stamped  "  448  " 448.  510 

Bolnioiit,  3  miles  west  of,  15D  feet  south  of  L.  G.  Denman's  house 

(occupied  by  W.  A.  Huggins),  20  feet  west  of  gate  south  of  road; 

iron  i)0st  stamped  "  427  " 42('>.  551 

Belmont,  G.  A.  Sather's  störe,  southeast  corner,  in  wall  3  feet  above 

ground  and  1.5  feet  from  corner;   bronze  tablet,   set  vertically, 

stamped  "  803  " 392.  664 

Belmont,  2.8  miles  north  of,  at  forks  of  roads,  10  feet  north  of  mail 

box  10,  east  of  road  near  wire  fence;  iron  post  stamped  "439" 439.344 

Belmont,  0.0  miles  north  of,  at  forks  of  road,  west  of  road,  near  wire 

fence  corner;  iron  post  stamped  "434" 433.849 

Luling,  3  miles  south  of,  south  of  J.  B.  Wood's  house  and  mail  box, 

l.(H)0  fcH^t  south  of.  in  forks  of  road  (river  road  and  bridge  road)  ; 

iron  post  stamped  "394" 394.008 

Lnling,  in  southwest  corner  of  park  opposite  freight  Station;   iron 

post  8tami>ed  "  420  " 410.  708 
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Lnllnv  tU  road  by  Tllmon  to  Lookhart. 

Lnling,  3.6  miles  northeast  of,  southwest  comer  of  forks  of  Clear       Feet. 

Fork  road  and  Tilmon  road ;  iron  post  stamped  "  413  " 412. 862 

Lullng,  9.4  miles  northeast  of,  at  forks  of  road  0.5  mile  west  of  gln 

near  negro's  house,  northeast  comer ;  iron  post  stamped  *'  388  "..      387. 548 
Tilmon«  R.  Robertson  &  Son*s  störe,  in  front  of  gallery  at  northwest 

comer;  iron  post  stamped  "388" 387.257 

Tilmon,  3  miles  northwest  of,  70  feet  east  of  Plum  Creek  bridge, 

north  of  road ;  iron  post  stamped  "  390  " •     389. 776 

Seawillow,  0.5  mile  northwest  of,  in  front  of  house,  15  feet  south  of 

G.  A.  Rolsten's  mail  box,  3  feet  north  of  gate;  iron  post  stamped 

"  462  " 461. 060 

Seawillow,  2.95  miles  northwest  of,  4  miles  southeast  of  Lockhart, 

600  feet  southeast  of  mail  box  8  (Mrs.  J.  T.  Martindale),  100  feet 

north  of  small  bridge,  15  feet  east  of  road,  In  limestone  ledge; 

bronze  tablet  stamped  "480" 479.344 

Lockhart,  in  front  of  San  Antonio  &  Aransas  Pass  Ry.  Station ;  top 

of   rail 513. 8 

Lockhart,  30  feet  south  of  Missouri,  Kansas  &  Texas  Ry.  track,  200 

feet  west  of  transfer  track  of  San  Antonio  &  Aransas  Pass  Ry.,  40 

feet  west  of  road  crossing ;  iron  post 504. 683 

Lookhart  hj  road  via  VontroM  to  Lnling. 

Loekhart,  3.7  miles  southwest  of,  150  feet  west  of  Clear  Fork  Creek, 
0.25  mile  west  of  Joe  M.  Homer's  house,  south  of  road ;  iron  post 
stamped  "  489  " 489. 007 

Lockhart,  5.1  miles  southwest  of,  in  fork  of  road,  main  road  tums 
west,  500  feet  east  of  Alex.  Mahan's  inail  box ;  iron  post  stamped 
"  610  " , 610. 568 

Lockhart,  9.7  miles  southwest  of,  at  forks  (left-hand  road  goes  to 
Luling  and  Prairie  Lea,  right  hand  goes  to  Fentress) ;  iron  post 
stamped  "  539  " 539. 494 

Fentress,  75  feet  northeast  of  Cumberland  Presbyterian  Church,  in 
forks  of  road,  30  feet  south  of  'Lockhart-Kingsbury  road,  40  feet 
north  of  Fentress-Luling  road;  iron  post  stamped  "444" 444.091 

Prairie  Lea,  200  feet  southeast  of  W.  N.  McKinney's  Sons*  störe, 
600  feet  northwest  of  Methodist  Church,  500  feet  southwest  of 
schoolhouse,  at  fence  comer;  iron  post  stamped  "451" 451.255 

Prairie  Lea,  3.2  miles  southeast  of,  at  forks  of  road,  at  southeast 
comer,  30  feet  northeast  of  mail  box  of  P.  A.  Styles,  55;  iron 
post  stamped  "  460  " 400. 067 

Luling,  1.5  miles  northwest  of,  in  forks  at  southeast  fence  comer, 
•30  feet  east  of  mail  box  7,  2,000  feet  southeast  of  schoolhouse; 
iron  post  stamped  "378" 378.427 

7«atreaa  along  road  via  Xartindale  to  San  ICarooi. 

Fentress,  4.1  miles  northwest  of,  at  Intersection  of  lane  and  main 
road,  at  northeast  comer ;  iron  post  stamped  "  473  " 473. 283 

Martindale,  200  feet  southwest  of  Missionary  Baptist  Church,  at 
comer  of  fence,  40  feet  east  of  mnin  road;  iron  post  stamped 
"  528  " 527. 631 
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Martindale,  1.9  miles  northwest  of,  250  feet  east  of  Fuller's  house,  in 

forks   of   RudsviUe   and    Fentress-San    Marcos    roads;    iron    post        Feet 
stamped  **  558  " 557. 865 

San  Marcos,  3.4  miles  soutlieast  of,  at  southeast  corner  of  crossroads ; 
iron  post  stamped  "567" 567.471 

San  Xaroos  via  Ulil&nd  to  Loekhart. 

San  Marcos,  3.6  miles  northeast  of.  200  feet  southwest  of  High 
Prairle  sclioolhouse,  at  fence  corner ;  iron  post  stamped  "  598  " 598. 077 

San  Marcos,  6.2  miles  northeast  of,  at  Intersection  of  Maxwell  Toad, 
at  southwest  corner;  iron  post  stamped  "623" 623.05 

San  Marcos,  8.6  miles  northeast  of,  at  northwest  corner  of  cross- 
roads;  iron  post  stamped  "636" 635.896 

Uhlaud,  0.5  mile  southwest  of,  near  mail  box  of  E.  F.  Ranke,  in  forks 
of  road ;  iron  post  stamped  "  644  " 644. 227 

Uhland,  3.3  miles  southeast  of,  at  gate  where  telephone  pole  crosses 
road.  west  side  of  road;  iron  post  stamped  "611" 611.134 

Lockhart,  2.8  miles  southwest  of,  0.25  mile  east  of  Blankes  gin,  80 
feet  north  of  crossing  of  Missouri,  Kansas  &  Texas  Ry.,  north  of 
road;  Iron  i)ost  stamped  "557" 556.935 

Lockhart,  in  front  of  Missouri,  Kansas  &  Texas  Ry.  Station ;  top  of 
rall 518. 18 

Luling  along  San  Antonio  Ik  Aranias  Pati  Ry.  to  point  8.6  milet  lontheast  of 

Slayden. 

Luling,  in  front  of  San  Antonio  &  Aransas  Pass  Ry.  Station ;  top  of 

rail 400.1 

I^ulin;;,  .'{  miles  southeast  of,  80  feet  north  of  road  crossing  at  mile- 

I)ost  ](>;"):  iron  post  stnmpeil  "  H47  " 341i.653 

Andrews,  in  front  of  sijrnboard;  top  of  rail 339.6 

Lulinj?.  0.4  miles  southeast  of,  in  northeast  corner  of  road  crossing 

at  milepost  1(>2;  iron  post  stamped  '*323" . 322.954 

Ottine,  in  front  of  Station;  top  of  rail , 338.2 

Ottine,  800  feet  s^>utheast  of  Station,  north  corner  of  eattle^guard 

fenee;   iron  post  stamped  "328" , 328.058 

Slayden,  500  feet  northwest  of  Station,  at  road  crossing  at  end  of 
Switch,  at  north  fence  corner  of  cattle  guard;  iron  iK)st  stami>ed 

*'  327  " 320.  94S 

Slayden,  in  front  of  Station:  top  of  rail 327.4 

Slayden,  1.8  miles  south«ist  of,  at  road  crossing  1,500  feet  south- 
east of  milepost  150,  at  southeast  corner;  iron  iK)st  stamped  **305"_       304.932 

Sepuin  to  Harwood  along  Galveston,  Harrisburg  &  San  Antonio  Ry. 

Seguin,  opposite  Station  :  center  of  track 5.51.2 

Elks  sidiujr,  opposite  Signboard;  center  of  track 544.3 

Klks  siding,  200  feet  southeast  of  Neil's  house,  1.5  feet  from  wire 

fence  south  of  east  headblock :  iron  post  stami)ed  "558" 5,50.237 

Kiiif^sbury,  south  of  main  track,  1.5  feet  west  of  small  park  west  of 

Station;  iron  post  stampwl  "014" 00<>.  386 

Kin^rsbuiy,  in  front  of  Station:  center  of  track 004.6 

Süll i van  siding,  at  southeast  conier  of  railroad  section  78,  40  feet 

west  of  headblock  south  end  of  switch  ;  iron  post  stamijed  **  473  "._  405. 471 
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San  Marcos  RlTer,  in  top  of  rock  brldge  seat  north  end  of  east  pier ;        Feet 
copper  holt  stamped  "398" 382.447 

Lullng,  Southwest  comer  of  park  opposite  freight  Station;  iron  post 
stamped  "  426  " 410. 708 

Ivy  siding,  southwest  comer  of  right  of  way  fence,  200  feet  west 
of  west  end  of  siding,  east  of  Luling-Harwood  county  road;  iron 
post  stamped  "455" 439.397 

Hurwood,  100  feet  west  of  Station,  25  feet  north  of  track,  2  feet  west 
of  west  end  of  park ;  iron  post  stamped  "  476  " 460.  528 

Buda  to  San  Xaroot  alon^  Xntematioiial  ft  Oraat  Northern  B.  B. 

Kyle,  1  mile  north  of  Station,  at  Kyle  and  Austin  public  road  crossing, 
in  comer  of  right  of  way  fence,  40  feet  east  of  track,  30  feet  north 
of  road ;  iron  post  stamped  "  713  " 707. 728 

Kyle,  in  front  of  Station ;  center  of  track 713. 7 

Blanco  river  railroad  bridge,  in  top  of  northeast  end  of  north  rock 
pier;  copper  holt  stamped  "  ü.  S.  G.  S.  636  B.  M." 631. 000 

San  Marcos  River  railroad  bridge.  in  west  end  of  north  rock  pier; 

copper  holt  stamped  "  U.  S.  G.  S.  583  B.  M." 577. 732 

Mile  board  215,  south  of  road  crossing  near,  west  of  track ;  iron  post 
stamped  "  662  " 656.  801 

San  Xarcofl  alon^  Kiiaonri,  TTiTiiai  ft  Texas  By.  to  Lookliart. 

San  Marcos  River  railroad  bridge,  in  west  end  of  north  rock  pier; 

copper  holt  stamped  "  U.  S.  G.  S.  583  B.  M." 577. 732 

Mile  board  1018,  10  feet  west  of  ninth  telegraph  pole  east  of,  40  feet 

south  of  track,  30  feet  east  of  wagon  road ;  iron  post 580. 984 

Maxwell,  in  front  of  Station ;  top  of  rail 604.  2 

Maxwell,  in  front  of  Station,  30  feet  south  of  center  of  track;  iron 

post 603.  894 

Clear  Fork  spur,  at  headblock ;  center  of  track 566.  7 

Clear  Fork  spur,  400  feet  east  of.  25  feet  north  of  center  of  track. 

50  feet  south  of  San  Marcos  and  Lockhart  road  crossing ;  iron  post.      569.  726 

Lockhart,  In  front  of  Station;  center  of  track 517.5 

Lockhart,  30  feet  south  of  Missouri,  Kansas  &  Texas  Ry.  track,  200 

feet  west  of  transfer  track  of  San  Antonio  &  Aransas  Pass  Ry., 

40  feet  west  of  road;  iron  post 501.683 

Lookhart  to  Lnlinf  alonr  San  Antonio  ft  Araniaa  Pais  By. 

Cattle  guard  40,  40  feet  south  of  Ilales  road  crossing,  15  feet  west 

of  track;  iron  post 487.810 

Burdette  siding,  in  front  of  platform;  center  of  main  track 457.7 

Lockhart  and  Luling  public  road  crossing,  25  feet  east  of  track.  10 
feet  from  fence;  iron  i)ost 403.760 

ÜYALDE  QÜADBAKOLE. 
Vvalde  Mlong  Dry  Frio  Canyon  road  north  20.76  milea. 

Uvalde,  4  mlles  northeast  of,  20  feet  northwest  of  gate  at  fork  of 
Uvalde  and  Leaky  (Frio  Canyon)  road ;  iron  post  stamped  "  1009  "_  1, 000.  516 

Chilton  ranch,  0.5  mile  east  of,  in  corner  of  fence  10  feet  north  of 
road  to  house;  Iren  post  stamped  "  1116" 1, 108. 25 
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Davenport  south  ranch,  0.25  mile  south  of,  35  feet  east  ot  gate,        Feet 
"  Uvalde,  15  miles  " ;  iron  poat  atamped  **  1229  " 1, 221. 122 

üvalde,  20.75  miles  north  of,  200  feet  south  of  J.  F.  Kell^  ranch« 
10  feet  west  of  gate ;  Iron  post  stamped  "  1356  " 1, 348. 084 

X«U«7  raBoh  alonf  BaUiud  and  Ltaky  road  to  Kaekbenj  ran^ 

Goncan  schoolhouse,  465  feet  northcast  of,  10  feet  south  of  road, 

Inslde  fenee;  Iron  post  stamped  "1252" 1,243.860 

Florea  rnnch,  0.25  mile  easC  of,  10  feet  southwest  of  road  to  ranch, 
in  comer  of  pasture ;  iron  post  stamped  "  1183  " 1, 174. 860 

Hackberry  ranch,  600  feet  northwest  of,  7  feet  east  of  large  liTe 
oak  tree  at  fork  of  Blanco  Canyon  road  np  Hackberry  Creek ;  Iron 
post  stamped  "  1122  "— 1, 113. 980 

EaAkbMTj  north  aloaf  Blaaoo  Oaayoa  road  to  Bndorlo  ranoh. 

Hackberry  ranch,  4  miles  north  of,  500  feet  south  of  Bkiderle  ranch, 
20  feet  south  of  road;  iron  ix>8t  stamped  "  1300" 1,291. 792 

Bonch  marka,  üvaldo  and  Vtopia  road. 

Blanco  River,  0.75  mile  northeast  of,  50  feet  north  of  gate;  Iron 
post  stamped  "1016" 1,007.881 

B.  D.  Kelley*s  ranch,  250  feet  northwest  of,  set  inside  house  lot, 
and  20  feet  east  of  gate;  iron  post  stamped  "1103" 1,094.805 

Sabinal  and  Utopia  road,  1.75  miles  southwest  of,  Junction  of  Uvalde 
road,  600  feet  north  of  Sabinal  River,  50  feet  south  of  road,  2  feet 
north  of  small  mesquite  tree ;  iron  post  stamped  "  1121 " 1, 113. 050 

Bench  mark  on  Banoh  road  via  Baldwln  tank. 

Umlong  ranch,  2.25  miles  northwest  of,  300  feet  east  of  Frio  River, 
2.25  miles  west  of  Baldwln  tank,  50  feet  north  of  gate  on  road; 
Iron  post  stamped  "1064" 1,055.938 

Bonok  marka  on  Nuocei  Oanyon  road. 

Benson  Knob  (Round  Mountain),  summit  of;  Iron  post  stamped 
"  1077  " 1, 069. 006 

Uvalde,  13  miles  northwest  of,  100  feet  west  of  gate;  iron  post 
stamped   "  1045  " 1, 037. 110 

Uvalde,  18.8  miles  northwent  of,  0.33  mile  southwest  of  Nueces  River 
crossIng,  50  feet  north  of  gate  on  road  to  Francis  Smith  &  Co.'s 
(Molesworth)   ranch;  iron  post  stamped  "1126" 1,117.430 

Larnna  northoaat  S.6  miloa  along  Byoamoro  Orook  ranok  road« 

Laguna,  1  mile  northeast  of,  inside  lot  fence,  25  feet  south  of  Francis 
Smith  &  Co.*8  (Molesworth)  ranch  house;  iron  post  stamped 
"  1162  " 1, 153. 950 

Laguna,  3.5  miles  northeast  of,  opposlte  yellow  bank  on  creek  2.75 
miles  northeast  of  Francis  Smith  &  Co.'s  (Molesworth)  ranch 
house,  between  road  and  creek ;  iron  post  stamped  "  1269  " 1, 261. 181 
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Bonoh  markfl  on  Indlaa  Oreek  raach  road. 

T.  J.  Lewl8*8  raBch,  near  the  fork  of  Nueces  River  and  Indian  Creek, 

inside  of  lot  fence,  25  feet  north  of  house;  iron  po^t  stamped        Feet. 
"  976  " 967. 867 

William  Lewi8*8  ranch,  2.25  miles  northeast  ot  in  lot  40  feet  south  of 
Van  Ham*8  lower  windmlll ;  iron  post  stamped  "  1164  " 1, 156. 255 

William  Lewi8*8  ranch,  5  miles  north  of,  in  lot  60  feet  west  of  Van 
Ham'8  windmlll;  iron  post  stamped  "1270" 1,262.207 

William  Lewis's  upper  ranch,  6  miles  northeast  of,  25  feet  east  of 
divide  between  Indian  Creek  and  Dry  Frlo  River,  10  feet  south  of 
road;  iron  post  stamped  "1502" 1,493.988 

William  Lewis*s  ranch,  8  miles  north  of.  In  small  elm  grove  40  feet 
east  of  road  fork,  0.75  mile  southeast  of  Francis  Smith  &  Go.'s 
(Molesworth)  windmlll;  iron  post  stamped  "1327" 1,318.782 

Francis  Smith  &  Co.'s  (Molesworth)  windmlll,  on  Indian  Creek,  5 
miles  northeast  of,  800  feet  west  of  divide  between  Indian  Creek 
and  Dry  BYio  River,  50  feet  north  of  gate  in  west  face  of  Daven- 
port's  pasture;  iron  post  stamped  "1609" 1,600.886 

Beaoli  mark«  on  Üvalde-Fort  Olark   (Braoksttville)   road. 

Uvalde,  3.75  miles  west  of,  by  wire  fence  south  of  gate  at  end  of 
lane;  iron  post  stamped  "935" 1—      927.662 

Uvalde,  8  miles  west  of,  under  cat-claw  tree  on  north  aide  of  road, 
50  feet  east  of  asphalt  mine;  iron  post  stamped  "919" 911.412 

Uvalde,  12  miles  west  of,  on  saddle  between  2  hills,  3.5  miles  east  of 
Carbonville  (asphalt  mine),  20  feet  south  of  road;  Iron  post 
stamped  "  955  " 947. 332 

Vvalda  aontliwoat  via  TTvaldo-Smythe  and  Hnim  ranch  road  to  Nnnn  tt  Bmytho 

ranch. 

Uvalde,  9  miles  southwest  of,  1.75  miles  Southwest  of  old  Tom  Nunn 
ranch,  18  feet  west  of  gate  between  Tom  Nunn  and  Nunn  &  Smythe 
pastures;  iron  post  stamped  "864" 856.351 

Uvalde,  15  miles  southwest  of,  In  lot  at  Nunn  &  Smythe  ranch  house 
on  Turkey  Creek,  40  feet  west  of  large  gate;  iron  post  stamped 
"  848  " 840. 418 

Uvalde  lonthweit  via  Uvalde  and  Eagle  Pau  road  18.6  milea. 

Uvalde,  5.76  miles  west  of,  under  wire  fence  20  feet  south  of  gate 
at  forks  of  road  to  Mrs.  Bates*s  ranch  on  Nueces  River;  iron  post 
stamped    "  977  " 969. 655 

Uvalde,  12.5  miles  southwest  of,  3.5  miles  west  of  Nueces  River,  30 
feet  north  of  road,  near  Cluster  of  mesquite  bushes,  on  divide  be- 
tween Mustang  Creek  and  Windmlll  or  Elm  Creek;  iron  post 
stamped  "  889  " 881. 078 

Uvalde  eonthweet  to  Piper  ft  Weit  ranch  (Eurd  windmlll)  via  road. 

Uvalde,  10.5  miles  southwest  of,  in  comer  of  lot  20  feet  west  of  Piper 
&  West  ranch  house;  iron  ix)st  stamped  "807" 799.584 

Uvalde,  15.5  miles  southwest  of,  Hurd  windmlll,  Piper  &  West  ranch, 
in  northeast  comer  of  house  lot;  Iron  post  stamped  "792" 783.971 
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Benoh  mark  ne&r  Tiirk*i  imaoh. 

Turk*B  ranch,  0.75  mile  northeast  of,  in  large  rock  on  east  end  of       F^t 
Sand  Hill;  bronze  tablet  stamiied  "868" 860.182 

TTvalde  southwest  16  mllei  on  Wlldornesi  Lake  road. 

Uvalde,  13  miles  southwest  of,  in  southeast  corner  of  McDaniers 
ranch-house  lot;  Iron  post  stamped  **ie>l" 759.152 

Uvalde,  16  miles  soulhwest  of,  3  miles  west  of  McDaniers  rancb,  2.5 
miles  southwest  of  Habbey  ranch,  60  feet  west  of  road  forks,  10  feet 
north  of  road;  iron  post  8tami)ed  **806" 797.946 

« 

TFvAlde  ■ontk  16  milei  on  Oarriio  Springs  road. 

Uvalde,  8  miles  south  of,  1.5  miles  north  of  Pulliam*8  windmill  and 
water  hole,  on  high  ridge,  under  a  small  mesquite  tree,  10  feet 
west  of  road:  Iron  ix>st  stamped  "030" 922.319 

Uvalde.  16  miles  south  of,  1.5  miles  south  of  7D  ranch  house,  20 
feet  southwest  of  gate;  iron  post  stamped  "748" ' 740.902 

Vvalde  toward  BatoivUle  along  weat  lide  of  Leona  Oroak. 

Uvalde,  13  miles  southwest  of,  summlt  of  hl  11  in  northwest  comer  of 
Pil)er  &  Ellis's  i)asturo.  2  miles  west  of  gate  on  Uvalde  and  Bates- 
vllle  road;  iron  ix)st  stami>ed  "964" 956.608 

Uvalde,  16  miles  south  of,  1.25  miles  south  of  Piper  &  Ellis's  ranch 
house,  rear  corner  of  fence  55  feet  east  of  gate;  iron  ijost 
stami)ed   "  763  " 755. 429 

Uvalde,  4  miles  south  of,  10  feet  east  of  gate;  iron  post  8tami)ed 

*•  890  " 882. 038 

Uvalde,  8.75  miles  south  of,  10  feet  east  of  road,  under  large  mesquite 
tree;  iron  ixist  stami^ed  "  8<V4  " 856.148 

Uvalde,  13  miles  south  of,  1.75  miles  north  of  Piper  &  Ellis's  ranch 
house,  10  feet  east  of  gate  in  fence  between  Pii)er  &  Ellis's  ranch 
and  7D  ranch ;  iron  post  stam|ied  "  833  " 825. 172 

Ditob  Road  from  Vvalde  to  BateiviUe,  Friotown,  and  Peanall  along  aast  ■ido 

of  Leona  Oreek. 

t 

Uvalde,  6  miles  southenst  of.  50  feet  east  of  gate;  iron  post 
stamped   "  885  " 877.098 

Uvalde,  11  miles  southenst  of,  5  feet  east  of  gate  at  Baylorsville 
settlement,  on  S.  C.  Bennett  ranch:  iron  jwst  stamped  "826" 817.973 

Uvalde.  21  miles  southeasl  of,  under  tree  10  feet  north  of  Leona 
Creek  crossing;  iron  iH>st  stamped  "753" 745.147 

Lewis  ranob  tontb  by  Friotown  and  Peariall  road  to  Batei  raaob. 

Uvalde.  18.5  miles  southeast  of,  1.25  miles  northwest  of  Lewis 
windmill,  under  a  small  mesquite  tree  100  feet  north  of  road,  225 
feet  west  of  I^ewis  ranch  road ;  iron  post  stami)ed  "  891 " 882, 500 

Uvalde,  25  miles  southeast  of,  2.5  miles  southwest  of  Burt  HolHngs- 
worth's  house.  In  northwest  corner  of  house  lot  at  the  old  Bates 
ranch  (now  PI|>er  &  Ellls),  on  Live  Oak  Creek;  Iron  post  stamped 
"748" 739.909 
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Lewis  nBoh  north  tU  Sabinal  and  BatMTlll«  road  6  mllM. 

Lewis  ranch,  soutli  aide  of  Frio  River  at  crossing,  in  northwest  cor-        Feet 
ner  of  east  houae  lot;  iron  post  stamped  "793" 785.387 

Lewis  ranch,  4  miles  northeast  of,  7  miles  east  of  E^nglemann's  rancli 
house,  00  feet  nortli  of  intersection  of  Uvalde-BYiotowu-Pearsall 
road;  iron  post  stamped  "812" 804.090 

Lewis  ranch  on  Frio  River,  6  miles  north  of,  3.5  miles  south  of  Dr. 
Wlsh's  ranch  pn  the  Sau  Antonio  road,  40  feet  north  of  fork  of 
road  to  Sablnal;  Iron  post  stamped  "873" 865.42 

ITvaide  eut  alo&f  Triotown  and  Paartall  road  to  Enslomann'i. 

Uvalde,  11  miles  east  of,  0.5  mlle  north  of  Englemann's  house,  25  feet 
north  of  small  house  on  north  bank  of  Frio  River;  iron  post 
stamped  "  864  " 866. 092 

Uvaldo  oait  alonf  Sablnal  and  San  Antonio  road. 

Uvalde,  2.75  miles  east  of,  375  feet  east  of  fork  of  Utopia  road,  near 
a  large  mesquite  tree;  iron  post  stamped  "  958  " 949. 736 

Uvalde,  6.5  miles  east  of,  300  feet  east  of  Frio  River  at  old  Moore 
ranch,  100  feet  northeast  of  house ;  iron  post  stamped  "  917  " 907. 491 

Sablnal,  5  miles  west  of,  200  feet  south  of  W.  A.  Kelley*s  ranch  house, 
under  small  mesquite  tree;  iron  post  stamped  "931" 922.953 

Bablnal  to  Uvalde  along  Oalvoiton,  Harrltbnrf  ft  San  Antonio  Ry. 

Blanco  River,  in  top  of  coplng,  north  end  of  rock  pier  of  iron  bridge ; 

copper  holt  stamped  "942" 934.437 

Uvalde,  12  miles  east  of,  20  feet  east  of  the  Uvalde  and  Utopia  public 

road  Crossing,  between  tenth  and  eleventh  telegraph  poles  west  of 

mlleboard  290;  Iron  post  stamped  "987" 979.337 

Mileboard  296,  between  eighth  and  ninth  telegraph  poles  enst  of,  on 

south  slde  of  track ;  iron  post  stamped  "  965  " 956. 996 

Leona  River  bridge,  in  top  of  coplng,  north  end  of  east  rock  pier; 

copper  holt  stamped  "937" 929.268 

Uvalde,  in  front  of  Station;  top  of  tle 928.  8 

Uvalde,  30  feet  east  of  courthouse ;  iron  post  stamped  "  910  " 902. 135 

Uvalde.  in  rock  east  side  of  north  entrance  to  courthouse;  bronze 

tablet   stamped   "913" 905.256 

Affua  Tria,  Alpine,  Chisos  Mountains,  Marfa,  Saratoga  Konntain,  Shafter,  and 

Terlingua  Qnadrangles. 

BBEW8TER  AXP  PSBSIBIO  C0U?mE8. 

The  elevations  in  the  following  list  are  based  on  an  aluminum 
tablet  in  the  southeast  comer  stone  of  the  county  courthouse  at  Marfa, 
stamped  "4695  MAKFA,"  the  elevation  of  which  is  accepted  as 
4,695.043  feet  above  mean  sea  level.  This  elevation  was  determined 
from  Galveston,  Harrisburg  &  San  Antonio  Kailway  levels,  the 
height  of  the  top  of  the  rail  in  front  of  the  Station  being  accepted 
&£>  4,689  feet  above  mean  sea  level. 

80808*'— Bull.  468—11 8 
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The  leveling  was  done  by  M.  S.  Bright  in  1901  and  1902,  except  for 
the  greater  portion  in  the  Chisos  Mountains  quadrangle,  which  was 
done  by  Chester  Irvine  in  1902  and  1903  in  Cooperation  with.  the 
University  of  Texas  Mineral  Survey. 

All  permanent  bench  marks  dependent  on  this  datum  are  stamped 
with  the  letters  "'  MARFA  "  in  addition  to  the  figures  of  elevation. 
By  railroad  data  a  correction  of  about  9  feet  should  be  added  to  these 
elevations  to  bring  them  in  accord  with  those  at  El  Paso  determined 
by  precise  and  double-rod  primary  leveling  from  San  Diego,  Cal. 

UARFA  QUADKAKOLE. 
Xaifa  loutlk  21.6  miles. 

Marfa,  in  southeast  coruor  stoiie  of  county  coarthouse;  aluminam        Ftet. 

tablet  stamped  "4095  MARFA" 4,695.0i3 

Mnrfa,  nt  front  entrance  to  Murphy  &  Walker's  brick  storehouse; 

iron  i)08t  stamped  "4089  MARFA" 4,688.963 

Marfa,  3  miles  south  of,  summit  of  ridge,  east  side  of  road  by  wire 

feuee;  iron  i)ost  stamiKHl  "4628  MARFA" 4,628.070 

Marfa,  6.8  miles  south  of,  In  road  forks;  iron  post  stamped  "4550 

MARFA  " 4,550.029 

Marfa,  10  miles  south  of,  west  side  of  road,  at  west  gate  by  wire 

fence ;  iron  post  stamped  "  4480  MARFA" 4, 480. 015 

Marfa,  13  miles  south  of,  summit  of  ridge,  east  side  of  road  at  fence 

conier;  iron  post  stamped  "4324  MARFA" 4,324.024 

Marfa,  10.25  miles  south  of,  west  side  of  road,  5  feet  west  of  gate 

post;  iron  i»ost  htanuuMl  '*  42(J1  MARFA" 4,260.047 

Mnrfii,  l!).r»  miles  soiilh  of,  west  side  of  road.  2(K)  feet  south  of  road 

CTossinjr;  iron  i)ost  stanii^ed  "4198  MAItFA" 4,108.141 

Marfa,   21.5   miles   soutli   of.   west   side  of  road,    in   Hat;    iron   post 

stamped  '•4114  MARIW" 4,114.199 

8HAFTER   QUADRANGLE.  • 

Point  21.6  miles  south  of  Marfa  to  point  6.25  miles  soath  of  Dysart. 

Dysart,  7.25  mil(»s  north  of,  west  side  of  road,  9(M)  ftH't  south  of  forks 

of  same;  iron  post  slampcd  "4024  MAHFA" 4.024.148 

Dysart,  rJ.S  miles  north  of,  snnnnit  of  ri.d^e.  west  side  of  road;  iron 

post  stamped  "  :i9T5  MAUFA" 3,975.120 

Dysart.  2  miles  nortli  of,  snmmit  of  ridjre.  west  side  of  road  and  200 

fcH't  nortli  of  road  forlxs;  iron  post  stamped  "  3.S53  MARFA" 3,853.003 

Dysart,  iM>st  ollice   (Alamito  town).  west  side  of  road,  at  northeast 

Corner  of  Carlos  Aererav's  storehouse;   iron   post  stanii>ed   **  3772 

MARFA" 3,  772.  201 

Dysjirt,  2.5  miles  south  of,  in  road  forivs ;  iron  post  stamped  "3715 

MARFA" 3,715.246 

Dysart.  (».25  miles  south  of,  in  small  valley,  12  foet  west  of  road,  75 

feet  east  of  White  Ridjxe:  iron  post  stamped  "  3W3  MARFA" 3,602.923 

AOTJÄ   FRIA   aUADRANGLE. 

Point  6.25  miles  south  of  Dysart  to  point  28  miles  southeast  of  Dys&rt. 

|)ysart,  H.S  miles  south  of,   UH)  feet   north  of  windmill.  south  side  of 

roa<l   l.y  wire  fence;   iron   post    stami;e<l   "  :i5.",(;  MARFA" 3.5:^0.209 

Dys.irt.  i:5  miU»>;  sontli  of,  sontli  side  of  road  in  momid  of  stoue;  Iron 
post    stamped    "  .'MmH    MARPW  "  .     _„,^^„.,^ 3,656.148 


■ ; 
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Dysart,  1C.25  miles  southeast  of,  on  Hat  ridge,  4  feet  soutli  of  road  in        Feet. 

inound  of  »tone;  iron  post  stami)ed  •'4071  MARFA  " 4,071.189 

Dysart,  18.8  miles  southeast  of,  6  feet  east  of  road,  40  feet  west  of 

draw,    in    limestone    outcrop;  aluminum    tablet    staimped    ''4022 

MARFA  " 4,022.  297 

Dysart,  21.8  miles  southeast  of,  200  feet  southwest  of  water  tank, 

8  feet  west  of  road;  iron  post  stamped  "4133  MARFA" 4,133.184 

Dysart,  25.25  miles  southeast  of,  east  foot  of  hill,  west  side  of  road ; 

iron  post  stamped  "4204  MARFA" 4,204.024 

Dysart,  28  miles  sotheast  of,  summit  of  ridi;e,  east  side  of  road  in 

mound  of  stone ;  iron  post  stamped  "  4496  MARFA  " 4,496. 258 

Adobe  Wallt  north  to  near  Neville  ranch. 

Adobe  Walls,  2.25  miles  north  of,  25  feet  west  of  the  Alpine  road  at 

summit  of  flat  divide ;  iron  post  stamped  "  3447  MARFA  " 3, 447. 290 

Adobe  Walls,  5.5  miles  north  of,  wire  fence  east  and  west,  west  side 

of  road  at  west  gate  post;  iron  post  stamped  "3360  MARFA" 3,360.407 

Adobe  Walls,  8.5  miles  north  of,  west  side  of  road,  in  open  flat,  at 

mail  box ;  iron  post  8tami)ed  "  3301  MARFA" 3, 301. 368 

Adobe  Walls,  11.8  miles  north  of,  10  feet  west  of  road;  iron  post 

stamped  "3467  MARFA" 3,467.231 

Butcherknife  Wells,  11.8  miles  south  of,  west  side  of  road,  at  foot  of 

hin ;  iron  post  stamped  "  3684  MARFA" 3,  684.  245 

Butcherknife  Wells,  8.5  miles  south  of,  4  feet  west  of  road,  on  flat 

table  land;  iron  post  stamped  "3849  MARFA"— 3,849.423 

Butcherknife  Wells,  5.25  miles  south  of,  0.25  mlle  south  of  road 

forks,  on  spur  of  ridge,  8  feet  east  of  road;  iron  jwst  stamped 

"3917  MARFA"  1.  3,917.443 

Butcherknife  Wells,  2.  5  miles  south  of,  east  side  of  road,  south  side 

of  Cluster  of  mesqulte  bushes ;  iron  post  stamped  "  SlirO  MARFA".  3, 760. 645 
Butcherknife  Wells,  790  feet  north  of  windmill  and  150  feet  east 

of  ranch  house,  west  side  of  road  by  wlre  fence;  iron  iwst  stamped 

"3798  MARFA" 3,798.449 

Butcherknife  Wells,  3.25  miles  north  of,  H  feet  west  of  road;  iron 

post  stamped  "3836  MARFA" 3,836.474 

Butcherknife  Wells,  6.25  miles  north  of,  in  road  forks;  iron  iK>st 

stamped  "4009  MARFA" 4,009.460 

The  Two  Windmills,  0.25  mlle  west  of.  8  feet  west  of  rond ;  iron  post 

stamped  "4102  MARFA" 4,102.592 

The  Two  Windmills,  3.25  miles  north  of,  2  feet  east  of  new  road  and 

4  feet  west  of  old  road ;  iron  post  stamiied  "4245  MARFA" 4,  245.  557 

At  Aguü  Frla  Sprinrs. 

Agua  Fria  Springs,  12  feet  north  of  Springs,  in  liniestone  outcrop; 
bronze  tablet  stamped  "3537  MARFA" 3,537.510 

TEBLZNOVA  aUADRAVGLE. 

Point  88  miles  southeait  of  Dysart  to  Torlinra&> 

Feet. 
Dysart,  31.25  miles  southeast  of,  on  spur  of  ridge,  75  feet  east  of  draw 

and  14  feet  east  of  road;  iron  iH)st  stamped  "42<>2  MARFA" 4,262.449 

I^ysart,  34.5  miles  southeast  of,  20  f(»et  east  of  canyon.  2  foet  west  of 

read,  in  limestone  outcrop ;  bronze  tablet  stami)ed  "  3808  MARFA  ".  3,  808. 174 
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Terllngua,  20.8  mlles  northwest  of.  In  Fresno  Canyon,  about  0.7  mlle 
north  of  Arroyo  Segundo,  west  side  of  road,  in  large  limestone       Feet. 
bowlder  outcrop ;  bronze  tablet  stamped  "  3402  MARFA  " 3, 402. 185 

Terlingua,  17.25  miles  northwest  of,  on  spur  of  ridge,  500  feet  west  of 

canyon,  20  feet  west  of  road ;  iron  post  stamped  "  3110  MARFA  "-_  3, 119. 328 

Terlingua,  14  miles  northwest  of,  summit  of  small  sharp  ridge,  500  feet 
east  of  canyon  and  75  feet  west  of  road  forlss.  where  main  road  to 
Terlhigua  leaves  Fresno  Creels ;  iron  post  stamped  "  2789  MARFA  "_  2,  780. 104 

Terlingua,  11  miles  northwest  of,  summit  of  sharp  ridge,  60  feet  west  of 
road  forks,  south  side  of  road ;  iron  post  stamped  **  2662  MARFA*'.  2, 662. 136 

Terlingua,  7.8  miles  west  of,  in  draw  60  feet  west  of  Channel,  25  feet 
south  of  road.  in  limestone  outcrop ;  bronze  tablet  stami^ed  '*  2745 
MARFA"   1 2,  745. 168 

Terlingua,  5  miles  by  route  south  of,  0.65  foot  west  of  canyon,  4  feet 
east  of  road,  in  mound  of  stone ;  iron  post  stamped ''  2634  MARFA".  2, 634. 219 

Terlingua,  2.8  miles  southeast  of,  summit  of  small  ridge,  160  feet 
northeast  of  road  forks,  northwest  side  of  road ;  iron  post  stamped 
"  2816    MARFA" 2, 816. 244 

Dewee's  mine,  in  south  wall  of  stone  warehouse;  aluminum  tablet 

stami)ed   "3201  MARFA" 3,201.369 

Terlingua,  in  north  wall  of  rock  building  utillzed  as  post  Office  and 
Store  of  Marfa  Maraposa  Mining  Co. ;  bronze  tablet  stamped 
"  3272  MARFA  " 3,  272. 449 

Dewee's  min«  eait  and  north  to  Oolqoitt-Tigner  mine. 

Dewee*s  mine,  2.8  miles  east  of,  in  road  forks,  in  limestone  outcrop; 

bronze  tablet  stampetl  "3066  MARFA'' 3,066.468 

Colquitt-Tlgner  nilnes,  125  feet  southeast  of  ro<*k  building,  iu  lime- 

Htone  ledge;  bronze  tablet  stamped  "3274  MAIIFA" 3,274.303 

Point  near  Dewee's  mine  east  and  north  to  Adohe  Walle  Mountain. 

McKinney  Bros,  miues,  1,200  feet  southeast  of,  east  side  of  draw, 
uorth  side  of  road,  at  forks  of  same;  iron  post  stamped  '*  2722 
MARFA" 2,  722.  443 

Cigar  Springs,  0.8  niile  south  of,  100  feet  east  of  Alpine  road  and 
15  feet  west  of  Cigar   Springs  road;    iron  post  stamped   "2716 

MARFA" 2,  716.  .375 

Cigar  Springs,  3.8  miles  north  of,  10  feet  west  of  road,  30  ft>et  south 

of  draw:  iron  post  stamiml  "2071  MARFA" 2,671.308 

Alvin  Reed  ranch  (Rock  corral),  1.5  miles  north  of,  400  feet  south  of 
road  forks,  west  side  of  road  at   foot  of  hill;   iron  ix^st  stanii)ed 

-271)5  MARFA" 2,795.373 

Alvin  Reed  ranch,  5  miles  north  of,  25  feet  south  of  road,  at  foot  of 

-     black  hill:  iron  post  stamped  *' .3049  MARFA" 3,049.261 

Adobe  Walls  and  Spring.  0.25  niile  we.^^t  of,  15  feet  west  of  road,  at 

foot  of  small  knoll;  iron  post  stamped  "  .3.S13  MARF^A" 3,313.361 

Point  near  Kock  Corral  northwest  along  road  to  Agua  Fria  Springs  (line  ran 

twice). 

Agua  Fria  Springs,  0.25  miles  southe.ist  of .  75  feet  south  of  Terlingua 
Creek.  G  feet  south  of  trail.  at  northwest  corner  of  rock  bluff:  iron 

post  stamped  "2885  MARFA" 2,885.388 

Agua  Fria  Springs,  3.25  miles  southeast  of,  north  side  of  draw,  east 

'   foot  of  hin,  2  feet  south  of  trail ;  iron  post  stami3ed  "  3175  MARFA"__  3, 175.  309 
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Oifar  SpringB  eait  to  Job  Black  Springt. 

Gigar  Springs,  2.8  miles  east  of,  north  side  of  road,  on  Sharp  rock        Feet 
ridge;  iron  post  stainped  "2577  MARFA" 2,577.265 

Joe  Black  Springs,  0.25  mlle  west  of.  60  feet  north  of  road,  20  feet 
west  of  wlre  fence,  at  foot  of  rock  bluflT  In  sandstone  rock;  alu- 
mlnum  tablet  stamped  "  2661  MARFA" 2, 661. 340 

Pena  Springs  WMt  and  sonthweat  to  Bio  Orande« 

Pena  Springs,  2  miles  west  of,  summlt  of  small  divide,  40  feet  north- 

east  of  road ;  iron  post  stamped  "  2415  MARFA" 2, 415. 611 

Dewee's  old  smelter,  1.8  miles  east  of,  in  open  flat,  12  feet  south  of 

road  forks;  iron  post  stamped  "2344  MARFA" 2,344.621 

Mexican  settlement,  100  feet  west  of  Terllngua  Creek  and  12  feet  west 
of  road,  at  double  cottonwood  tree;  iron  post  stamped  "2211 
MARFA" 2, 211. 538 

Bio  Grande  norihweit  to  point  noar  Torlingna. 

Grand  Canyon  of  Santa .  Helena,  mouth  of,  in  forks  of  Terllngua 
Creek  and  the '  Rio  Grande,  in  rock  bench ;  aluminum  tablet 
stamped  "  2146  MARFA" « 2, 146. 630 

Grand  Canyon,  5  miles  north  of,  in  road  forks  in  open  flat ;  iron  post 

stamped  "  2316  MARFA" 2, 316. 624 

Grand  Canyon,  8.5  miles  north  of,  10  feet  east  of  road,  on  side  of 

knoll ;  iron  post  stamped  "  2516  MARFA" 2, 516. 771 

Qrand  Oanyon  of  Santa  Helena  eait  along  road  down  Bio  Grande  to  Oipriano 

Hemandea  ranoh. 

Oipriano  Hemandes  ranch,  10  feet  north  of  forks  of  road,  300  yards 
north  of  ranch  house,  in  embedded  bowlder ;  probably  an  aluminum 
tablet  (hole  was  drllled  to  receive  tablet,  but  there  is  no  record  in 
the  Geographica!  Survey  offlce  that  tablet  has  been  set) 2,124.059 

ALPINE  QT7ADBAKQLE. 
Point  near  Neville  ranoh  north  of  Alpine. 

NevlUe  ranch,  0.5  mlle  northwest  of,  120  feet  west  of  Calamlty  Creek, 
8  feet  west  of  road  at  foot  of  hlll;  iron  post  stamped  "4362 
MARFA" 4, 362. 557 

Neville  ranch,  4.25  miles  north  of,  60  feet  south  of  creek,  6  feet  east 
of  road ;  iron  post  stamped  "  4498  MARFA" 4, 498.  677 

Neville,  7.5  miles  north  of,  40  feet  south  of  red  gate,  west  side  of 

road  by  wire  fence ;  iron  post  stamped  "  4716  MARFA" 4, 716. 453 

Neville  ranch,  10.5  miles  north  of,  100  feet  east  of  road,  west  side 
of  rocky  knoll  in  sandstone  outcrop;  bronze  tablet  stamped  "4977 
MARFA" 4, 977.  446 

Alpine,  12.5  miles  south  of,  at  summit  in  gap,  12  feet  west  of  road 
In  volcanic  outcrop;  bronze  tablet  stamped  "5192  MARFA" 5,192.373 

Alpine,  10  miles  southeast  of,  at  summit  in  gap,  25  feet  north  of  road 

in  volcanic  rock ;  bronze  tablet  stamped  "  5404  MARFA" 5, 404.  225 

Alpine,  6.5  miles  southeast  of,  sunmiit  in  divide,  20  feet  northeast  of 
road  in  limestone  outcrop ;  bronze  tablet  stamped  **  5255  MARFA".  5, 255. 545 
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Alpine.  3.5  milefi  southeast  of.  In  forks  of  rond;  Iron  fiost  staniped        F^t. 

"  4673  MARFA" 4, 673.  65« 

Alpine,  nt  eust  entrance  of  txmnty  courthoii«e,  in  north  end  of  thlrd 

Step;  bronw?  tablet  8tami)ed  "4476  MARFA" 4,476.7ir» 

Alpine  WMt  aloBf  9«lTMtoB,  HaniiVarr  ft  Bau  AntoBio  Ry.  to  polst  b< 


Alpine.  3.S  mlles  west  of.  50  feet  north  of  railroad  track,  20  feet 
Bouth  of  public  road,  5  feet  east  of  gate;  iron  iK>st  stan]i)ed  ''4665 
MAUFA" 4. 665.  663 

Toronto.  In  front  of  signboard ;  top  of  rail 4, 735. 2 

Alpine,  6.8  niile8  west  of,  30  foet  southwest  of  mllepost  616,  20  feet 
north  of  public  road,  in  flint  rock  outcrop;  bronze  tablet  stamped 
"  4820  MAUFA" 4,  820.  517 

Alpine,  9.8  miles  we«t  of,  300  feet  west  of  njilei)06t  610.  50  feet  north 
of  public  road,  by  wire  fence.  In  sandstone  rock;  bronze  tablet 
8tami)ed  "4064  MARFA" 4,964.764 

Paisauo.  1.5  miles  west  of,  150  feet  south  of  railroad  track,  65  feet 
north  of  public  road,  in  liniestone  outcrop;  bronze  tablet  stamped 
"  4909  MARFA" 4, 999.  401 

Paisauo,  4  miles  west  of,  50  feet  south  of  railroad  track,  3  feet  south 
of  mileiK>8t  626;  iron  post  stamped  "4910  MARFA" ^^ 4,910.531 

Nopal  sidinj?,  100  feet  south  of  track,  10  feet  east  of  gate ;  iron  post 

stamiKHl  "  4806  MARFA" 4. 806. 728 

Marfa,  4  miles  east  of,  0.25  mile  south  west  of  milepost  632,  in  road 
forks;  iron  post  stami)ed  "4813  MARFA" 4,813.683 

CEI80B  MOirNTAIHB  aVAOBAVGLK. 

Jm  BUck  BpriBft  east  to  Oano  Bprliift, 

Joe  Black  Springs,  3.25  miles  east  of,  100  feet  southeast  of  read 
nnd  50  feet  southwest  of  creek,  at  foot  of  round  hill;  Iron  post 
8tami>e<l  "2745  MARFA" 2,745.447 

Joe  Black  Springs,  6.25  miles  east  of,  40  feet  east  of,  40  feet  north 
of  road  in  volcanlc  rock;  aluminum  tablet  stamped  "2901 
MARFA" 2, 901. 394 

Gano  Springs,  3.5  miles  west  of,  40  feet  south  of  road  in  sandstoue 
outcrop;  aluminum  tablet  stamiied  "3134  MARFA" 3,134.302 

Gano  Springs,  100  feet  north  of  Springs  and  2,000  feet  east  of  road 
forks,  north  side  of  draw;  iron  |)ost  stamped  "3492  MARFA" 3.492.464 

Gano  Bprinffl  louthwoit  via  the  OMmneTi  to  Pena  Bpriiiff* 

Rock  Hut,  1.8  miles  south  of,  flat  ridge,  25  feet  east  of  road.  in  sand- 
stone  outcrop;  aluminum  tablet  8tami)ed  "3731  MARFA" 3,731.560 

Rock  Hut,  5  miles  south  of,  summit  of  divide,  20  feet  east  of 
Smugglers*  trail,  in  flint  rock  outcrop;  aluminum  tablet  stamped 
"3S42  MARFA" 3,842.997 

Burro  Si)rlng8,  1  mlle  southwest  of.  20  fei»t  west  of  road.  north 
bank  of  draw  in  bowlder  outcrop;  aluminum  tablet  stamped 
"  2903  MARFA" 2, 963. 489 

The  ChInmeys,  1.5  miles  west  of,  100  fec»t  southwest  of  road.  In 
sandstoue  outcrop  on  flat  ridge;  aluminum  tablet  stamped  "2634 
MARFA" 2, 634, 460 
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Oano  Springt  nortlieait  yU  Kevllle  Spring  and  Strond't  mall  box  to  Bone 

Sprlnga. 

Gano  Springs,  4.4  mlles  northeast  of,  on  rldge  5  feet  west  of  road,        Feet, 
300  feet  east  of  creek;  Iron  ix)8t  staiiii)ed  ":55(M  MARFA  10a3"___  3,504.420 

Gano  Springs,  7.4  niiles  northeast  of,  5  feet  soiith  of  road  and  abont 
0.5  mile  sonthwest  of  red  ridge ;  iron  post  stanii)ed  "  3523  MARFA 
1903  " 3,  523. 128 

Nevllle  Spring,  4.3  mlles  west  of,  at  Paint  Gap  crossroads;  iron 

post  stamped  "  3387  MARFA  1903  " 3, 386.  873 

Nevllle  Spring,  0.4  nille  west  of,  at  forks  of  road,  east  side  of  drain ; 
Iron  post  8tami)ed  "  3293  MARFA  1903  " 3, 293. 028 

Nevllle  Spring,  2.6  miles  northeast  of,  on  end  of  ridge,  40  feet  south 
of  road,  south  bank  of  creek,  600  feet'  east  of  where  road  leaves 
creek  bed;  bronze  tablet  stamped  **2968  MARFA  1003" 2,907.733 

Nevllle  Spring,  5.8  miles  northeast  of,  20  feet  west  of  road,  at  summlt 
of  low  ridge  beartng  east  and  west,  600  feet  south  of  pasture  gate ; 
iron  post  stamped  "  2814  MARFA  1903  " 2, 813.  827 

Nevllle  Spring,  8.5  miles  northeast  of,  junction  of  Nevllle  Spring, 
Marathon,  and  Boqnlllas-Marathon  roads ;  iron  post  stamped  "  2828 
MARFA  1903  " 2,  828. 096 

Btrond'a  mall  box  lovtlieaat  along  wagon  road  via  Boqnlllaa  to  Cid  BogulUas. 

Stroad's  mall  box,  4.5  miles  south  of,  1.5  miles  north  of  old  goat 

ranch.  In  group  of  small  hüls,  30  feet  west  of  road;  bronze  tablet 

stamped  "2744  MARFA  1903" 2,744.080 

McKlnney  Spring,  0.25  mile  north  of,  10  feet  north  of  road;  iron 

post  stamped  "2947  MARFA  1903" 2,946.863 

McKlnney  Spring,  2.5  miles  east  of,  north  side  of  road,  in  cut  for 

roadway,   end   of  ridge;   bronze  tablet   stamiied   "2S)94   MARFA 

1903  " 2,  993.  726 

McKinney  Spring,  5.5  miles  southeast  of,  10  feet  south  of  road  in 

small  saddle,  700  feet  south  of  where  road  crosses  and  lejives  creek ; 

Iron  post  stamped  "2732  MARFA  1903" 2,731.889 

Boquillas,  3  miles  north  of,  In  rid^e  where  road  leaves  creek,  8  feet 

west  of  road ;  bronze  tablet  stami^ed  "  2409  MARFA  1903  " 2, 468.  903 

Boquillas,  southeast  comer  of  adobe  building,  100  feet  northeast  of 

Emst's  Store  and  post  offlce  building ;  bronze  tablet  stamped  "  2133 

MARFA  1903  " 1 2, 133.  204 

Boquillas«  1  mile  east  of,  at  forks,  6  feet  south  of  road;  mark  on 

stone 2,  255.  77 

Boquillas,  4.31  miles  southeast  of.  at  junction  of  roads  in  drain; 

Iron  post  stamped  "2029  MARFA  1903" 2,028.770 

Old  Boquillas,  north  side  of  road,  on  small  ridge,  350  feet  west  of 

two  old  adobe  houses;  iron  post  stamped  "  1873  MARFA  1903  "_—  1, 873. 103 

Old  Boqnlllat  Miithweit  to  Big  San  Vincente  Mountain,  thenee  weit  to  Her- 

nandei  ranoh. 

San  Vincente,  1.5  miles  northeast  of.  on  west  slope  of  small  rocky  hill, 
10  feet  east  of  road,  350  feet  north  of  rond  forks,  east  side  of  Tor- 
nlllo  Creek;  iron  ijost  stampwl  **  ISXl  MARFW  11K>3" 1,880.773 

San  Vincente,  1.5  miles  west  of,  1,600  feet  east  of  Junction  of  roads 
on  summit  of  rldge,  10  feet  north  of  road,  tMnlKMlded  bowlder; 
bronze  tablet  stamped  "1965  MARFA  1903" 1.904.679 
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San  Vincente.  3.8  miles  west  of,  junction  of  roads  on  flat,  embedded 
bowlder  10  feet  west  of  road ;  bronze  tablet  stamped  "  1915  MABFA        Feet. 
1903  " 1.  915. 023 

San  Vincente,  7.5  miles  west  of,  120  feet  north  of  road,  end  of  small 
roclE  ridge,  at  Junction  of  drains;  bronze  tablet  stamped  "1998 
MARFA 1903  " 1, 997. 833 

San  Vincente,  10.5  miles  west  of,  10  feet  west  of  road,  400  yards 
south  of  yellow  bluflT  side  of  drain,  embedded  bowlder;  bronze 
tablet  stamped  "  2135  MARFA  1903  " 2, 134. 740 

Big  San  Vincente  Mountain,  north  end  of,  summit  of  ridge,  15  feet 
west  of  road,  in  saddle;  bronze  tablet  stamped  **2385  MARFA 
1903  " 2, 384.  557 

Big  San  Vincente  Mountain,  1  mile  west  of,  2,000  feet* south  of,  where 
road  comes  through  small  gap,  east  bank  of  dry  wash,  10  feet 
west  of  road,  between  hills;  bronze  tablet  stamped  '*2217  MARFA 
1003  " 2, 216. 994 

Big  San  Vincente  Mountain,  4  miles  west  of,  on  summit  of  flat  ridge, 
10  feet  south  of  road ;  bronze  tablet  stamped  "  2325  MARFA  1903  "_  2, 325. 036 

Big  San  Vincente  Mountain,  7  miles  west  of,  1,800  feet  east  of  road 
forks,  slope  of  small  hill  in  valley,  30  feet  south  of  road;  bronze 
tablet  stamped  "  2138  MARFA  1903  " 2, 137. 668 

Big  San  Vincente  Mountain,  10.5  miles  west  of,  3  miles  east  of  Alvin 
Reed's  spring,  10  feet  north  of  road,  on  low  ridge,  between  drains ; 
bronze  tablet  stamped  "  2269  MARFA  1903  " 2, 268. 778 

Said  Bend  of  Rio  Grande,  on  end  of  ridge,  west  side  of  mouth  of 
large  drain.  .30  ft'et  wost  of  road ;  bronze  tablet  stamped  "  2053 
MARFA    11)03" 2,052.  5(K) 

Mexican  settlement,  4  miles  oast  of,  1  mile  south  of  4  blackjacks, 
south  side  of  drain,  20  feet  south  of  road  ;  bronze  tablet  stamped 
'     "2140  MARFA  11)03" 2,139.434 

Mexican  settlement,  1  mile  east  of,  40  feet  northwest  of  forks  of 
road,  west  bank  of  large  drain,  in  embedded  bowlder;  probably 
a   bronze  or   aluminum   tablet '. 2,086.434' 

Cipriano  Ilernandes  raneh,  G  miles  east  of,  1  mile  north  of  where 
road  leaves  Rio  Grande  and  goes  a round  hüls,  10  feet  south  of 
road,  summit  of  divide,  in  embedded  bowlder;  probably  a  bronze 
or  aluminum  tablet 2,251.788' 

Cipriano  Hernandes  ranch,  3  miles  east  of,  20  feet  south  of  road, 
summit  of  divide,  in  embedded  bowlder,  1  by  3  by  2,  2  feet  in 
ground;  probably  a  bronze  or  aluminum  tablet 2,134.431* 

SABATOOA  MOUNTAIN  aUADRANOLE. 

Near  Stroud's  ranoh. 

Note. — The  following  three  elevations  are  means  of  direct  and 

reverse  liues. 
Stroud's  mail  box,  1.8  miles  north  of,  20  feet  east  of  road,  on  slope 

of  small  gravel  hill;  iron  post  stami>ed  "  2S81  MARFA  1903" 2,881.256 

Stroud's  lower  tank.  1,830  feet  north  of,  10  feet  east  of  road;  iron 

post  stamped  **2753  MARFA  1903" 2,753.011 

Rone  Sprinprs,  about  1  mile  south  of,  3  miles  north  of  Stroud's  lower 

tank,  20  feet  west  of  road  ;  iron  post  stamped  **  2041  MARFA  1903  "_  2,  640. 996 

'  Holos  were  drllled  to   rocclve  the  tablets  for  the  last  three  bench  marks,  but  tbe 
Suryey  has  no  record  that  the  tab\ela  wete  w^v. 
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Chlspa  and  Van  Hom  Qnadranffles. 

IL  PA80  COUNTT. 

The  elevations  in  the  foUowing  list  were  determined  by  primary 
leveling  extended  f rom  Fay,  and  are  based  on  the  elevation  of  the  top 
of  the  rail  in  front  of  the  Station  at  Fay,  accepted  as  4,010  feet. 
Several  bench  marks  near  Van  Hom  were  redetermined  by  the  Coast 
and  Geodetic  Survey  in  1911,  and  their  elevations  were  found  to  be 
about  8  feet  too  low. 

The  leveling  was  done  by  Chester  Irvine  in  1903,  and  by  Stuart 
T.  Penick  in  1905. 

OEISPA  aTTADRAVOLE. 

Tkj,  Oftlvaiton,  Earritbnrr  k  Ban  Antonio  Ky.  itatlon,  aorou  conntry  to  Tan 

Korn,  Texas  ft  Paolflo  Ey.  itation. 

Peet. 

Fay,  in  front  of  Station  signboard;  top  of  rail 4,010.0 

Fay,  west  aide  of  gate,  150  feet  east  of  Station  sign  post,  800  feet  east 

of  section  house;  Iron  post  staniped  "4007  VAN  HN  1903" 4.00T.332 

Ck>x  ranch,  600  feet  east  of  residence,  east  side  of  gate;  iron  post 

stamped  "3948  VAN  HN  1903" 3,947.779 

TAH  HOBH  aVASRAVOLE. 
Yaa  Kon  eaat  alonf  Tezai  h  Padflo  Ry.  to  Plateau. 

Van  Hom,  In  front  of  Texas  &  Pacific  Ry.  Station ;  top  of  rail 4, 039. 7 

Van  Hom,  240  feet  west  of  Station,  100  feet  south  of  main  track,  4 
feet  south  of  telegraph  pole:  iron  post  stamped  "4039  VAN  HN 
1903"  (C.  &  G.  S.  unadjusted  elevation,  1911,  4.047.915  feet) 4,039.353 

Van  Hom,  3  miles  east  of,  0.25  mile  north  of  railway,  15  feet  north  of 
wagon  road.  10  feet  south  of  dry  ditch ;  iron  post  stamped  "  3922 
VAN  HN  1903" ^ 3.921.967 

Van  Hom,  6  miles  east  of,  700  feet  east  of  milepost  796,  50  feet  south 
of  track,  10  feet  south  of  wagon  road;  iron  post  stami)ed  "3867 
VAN  HN  1903"  (C.  &  G.  S.  unadjusted  elevations,  1911,  3,875.380 
feet) 3, 866. 928 

Wild  Horse,  in  front  of  section  house;  top  of  rail 3,844. 

Wild  Horse,  1  mile  east  of,  1,400  feet  east  of  milepost  733,  100  feet 
south  of  track.  10  feet  north  of  wagon  road;  iron  post  stamped 
"3826  VAN  HN  1903"  (C.  &  G.  S.  unadjusted  elevation.  1911. 
3,834.385  feet) 3, 825. 857 

Wild  Horse,  4  miles  east  of,  1,300  feet  east  of  milepost  730,  60  feet 
south  of  track,  10  feet  north  of  wagon  road;  iron  post  stamped 
"3840  VAN  HN  1903"  (C.  &  G.  S.  unadjusted  elevations,  1911, 
3,848.862  feet) 3. 840. 149 

Plateau,  1.5  miles  west  of,  100  feet  south  of  track,  1.000  feet  east  of 
milepost  727,  10  feet  north  of  wagon  road ;  iron  post  stamped  "  3889 
VAN  HN  1903"  (C.  &  G.  S.  unadjusted  elevations.  1911.  3.897.953 
feet) 3.  889. 134 

Plateau,  in  front  of  section  house;  top  of  rail 3,936.4 
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PUtttAU  north  along  hlffliwAyi  ria.  Xftrley't  imaeh  to  MmxI%j  tuik. 

Platean,  1.5  niiles  north  of,  200  feet  weßt  of  forks  of  roada,  100  feet 

south  of  tank.  10  feet  south  of  forks  of  road;  iron  post  stamped        Feet. 

".'«ne  VAN  HN  1903" 3.915.961 

Plnteau,  4.5  uillea  north  of,  5  feet  west  of  road;  Iron  post  stamped 

"3StJ5  VAN  HN  1903" 3.865.147 

Marley's  ranch,  300  feet  north  of  corral,  300  feet  east  of  resldence; 

Iron  !)OHt  stamiied  **  3750  VAN  HN  1903  " 3.  759. 186 

Marley*8  ranch,  2.25  niilea  north  of,  forks  of  road;  iron  post  stamped 

"  3779  VAN  HN  1903  " 3,  779. 144 

Marle3'*s  ranch,  5.8  uiiles  north  of,  5  feet  east  of  road  to  Luckett's 

camp ;  Iron  post  stami^ed  "  3899  VAN  HN  1903  " 3,  898. 937 

Marley*s  ranch,  8.8  miles  north  of,  Junction  of  Marley's  ranch  tank 

road  and  Old  Salt  road ;  Iron  post  stamped  **  3969  VAN  HN  1903  "-  3, 969. 051 
Marley*s  tank,  2,400  feet  east  of,  15  feet  south  of  Figure  4- Van  Hom 

road ;  Iron  post  stamped  **  VAN  HN  1903  4148  " 4, 14a  138 

Ibirley'i  tank  wutliwest  via  Xarley  lower  ranch  to  Yaa  Hom. 

Marley's  tank,  2.5  miles  west  of,  10  feet  east  of  road  on  summit 

of  small  ridge;  Iron  post  stamped  "3899  VAN  HN  1903" 8,899.132 

Marley's  lower  ranch,  1.8  miles  uortheast  of,  10  feet  east  of  road; 

iron  iwst  stamped  "  3708  VAN  HN  1903  " 3,  708. 352 

Marley's  lower  ranch,  1.6  miles  south  of,  at  forks  of  road ;  iron  post 

stiiuii)ed  *•  3063  VAN  HN  1903  " 3,  663. 116 

Marley's  lower  ranch,  4.6  miles  south  of,  10  feet  east  of  road;  iron 

post  8tami)ed  "3715  VAN  HN  1903" 3,714.921 

Marley's  lower  ranch,  7.6  miles  south  of,  0.5  mlle  east  of  small  hill,  5 

feet  east  of  road;  iron  post  stamiied  "3833  VAN  HN  1903" 3,832.961 

Marley's  lower  rnnch,  11.5  miles  south  of,  30  feet  west  of  forks  of 

road;  iron  post  stamped  "4115  VAN  HN  1903" 4,115.171 

Vau   Hörn,   4.4   niiles   north   of,   15   feet   east   of  road;    iron    post 

stampetl  "4081  VAN  HN  1903" 4,081.283 

Van  Ilorn,  1.5  miles  north  of.  200  feet  southwest  of  tank,  5  feet 

east  of  road;  iron  iwst  stamped  "4074  VAN  HN  1903" 4,074.172 

Van  Hom  west  alonr  Tezat  ft  Paelflo  Hy.  to  Allamoro,  thence  north  alonf  foad 
via  Bnlphnr  and  Oannon  ranehei  to  Flynre  2  ranch. 

Van  Hom,  3.1  miles  west  of.  400  feet  northeast  of  Texas  &  Pacific  Ry. 
milepost  745,  10  feet  north  of  wagon  road;  Iron  post  stamped 
"4239  VAN  HN  1903"  (C.  &  G.  S.  unadjusted  elevation,  1911, 
4,247.507  feet) 4,  288. 9U 

Van  Hom,  5.5  miles  west  of,  1,200  feet  northwest  of  railway  trestle 
375,  10  feet  south  of  wagon  road;  iron  post  stamped  "4395  VAN 
HN  1003"  (C.  &  G.  S.  unadjusted  elevation,  1911,  4,403.829  feet)-  4,396.082 

Allamore.  20  feet  east  of  section  house;  iron  post  stamped  "4603 
VAN  HN  1903"  (C.  &  G.  S.  unadjusted  elevation,  1911,  4,612.283 
feet) - 4, 608. 317 

Pump  Station,  southeast  corner  of  fence,  150  feet  southwest  of  well ; 

iron  post  stamped  "4702  VAN  HN  1903" 4.701.635 

Millioan   upi)er  ranch,  0.5  mlle  north  of,  forks  of  road,  on  flat; 

iron  post  stamiied  "  4805  VAN  HN  1903  " 4,  886. 172 

Hazel  mine,  60  feet  east  of  road,  30  feet  southwest  of  old  wooden 

bulldlng:  Iron  post  stamped  "4906  VAN  HN  1903" 4,905.952 
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Sulphnr  ranch,  200  feet  north  of  residence,  west  side  of  gate;  iron        Feet. 
post  stamped  **4461  VAN  HN  1903" 4,401.304 

Sulphur  rnnch,  2.5  uiiles  north  of,  0^5  mile  north  of  old  tunk,  000  feet 
north  of  road  forks»  10  feet  west  of  Salt  Fiat- Vau  Hörn  road ;  iron 
post  stamped  "4290  VAN  HN  1903" 4,289.742 

Sulphur  ranch,  5.5  miles  north  of,  20  feet  east  of  road,  east  side  of 
draln;  iron  post  stamped  "4048  VAN  HN  1903" 4,<M8. 117 

Sulphur  ranch,  8.5  miles  north  of,  10  feet  east  of  road;  iron  post 

stami)ed  "3806  VAN  HN  1903" 3,806.178 

Sulphur  ranch,  11.6  miles  north  of,  2,400  feet  north  of  road  forks,  20 
feet  east  of  road,  in  drain;  iron  iwst  stami)ed  "3625  VAN  HN 
1903  " 3,  025. 138 

Sulphur  ranch,  14.5  miles  north  of,  0.5  mile  west  of  large  lake,  0.5 
mile  south  of  Cannon  windmills,  10  feet  west  of  wagon  road ;  iron 
post  stamped  "  3648  V^VN  HN  1903  " 3, 647. 867 

Figure  2  ranch,  3.8  miles  south  of,  0.5  mile  west  of  north  end  of  lake, 
10  feet  west  of  wagon  road;  iron  post  stamped  "3581  VAN  HN 
1903  " L. 3,  581.  211 

Figure  2  ranch,  1,200  feet  south  of  windmills,  20  feet  west  of  road, 
comer  of  fence;  iron  ix)st  stami^ed  "  3585  VAN  HN  1903  " 3, 585. 136 

Salt  Lake  east  to  Xarley'i  lower  ranoh. 

Canons  double  wells,  1.5  miles  northwest  of,  10  feet  north  of  road; 

iron  post  stamped  "3579  VAN  HN  1903" 3,578.089 

Canons  double  wells,  2.5  miles  east  of,  summit  of  small  hill  on  flat,  10 

feet  west  of  road ;  iron  post  stamped  "  3622  VAN  HN  1903  " 3, 022. 272 

Canons  double  wells,  5.5  miles  east  of,  10  feet  west  of  road;  iron 

post  stamped  "3670  VAN  HN  1903" 3,669.817 

Canons  double  wells,  8.5  miles  east  of,  10  feet  south  of  road;  iron 

post  stamped  "  3763  VAN  HN  1903  " 3.  762.  873 

Point  1.85  milee  east  of  Wild  Horse  Seotion  House  north  along  Salt  Fiat  road 
and  Valentine  road  4  miles,  thence  west  across  country  to  a  point  6  miles 
east  of  Van  Hom. 

Wildhorse,  3  miles  northeast  of,  2.5  miles  east  of  Medley's  ranch, 
0.8  mile  north  of  crossroads,  20  feet  west  of  Salt  Fiat- Valentine 
road;  Iron  post  stamped  "3763  VAN  HN  1905" 3,762.916 

Wildhorse,  4  miles  north  of,  4  mjles  west  of  Salt  Flat-Valentiue 
road,  3  miles  north  of  Medley's  ranch;  iron  post  stamped  "3793 
VAN  HN  1905  " 3.  792. 884 

Point  8  miles  northeast  of  Wildhorse,  north  to  Xedley's  lower  ranch,  thence 
■ontheast  to  Jones's  gate,  thence  sonthwest  to  starting  point. 

Wildhorse.  5.5  miles  north  of,  2.5  miles  south  of  Medley's  lower 
ranch,  30  feet  east  of  Salt  Flat-Valentlne  road ;  iron  i)ost  stami)ed 
"3729   \AN    HN   1905" 3,729.189 

Medley's  lower  ranch,  1,200  feet  south  of  house,  20  feet  west  of  Salt 

Fiat  road;  iron  i)08t  8tami)ed  "3700  VAN  HN  1905" 3.700.487 

Medley's  lower  ranch,  3.25  miles  southeast  of,  3  miles  northwest  of 

Jones's  pasture  gate;  iron  post  stamiKni  "3726  VAN  HN  1905 "___  3,726.139 

Jones's  pasture  gate,  12  feet  north  of,  10  feet  east  of  road;  iron  ix)st 

stamped  "3782  VAN  HN  11M)5" 3,782.564 

Jones's  pasture  gate.  3  miles  west  of,  15  f(*et  north  of  road;  iron  i)ost 

stamped  "3782  VAN  HN  1905" 3,781.825 
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Medley' B  lower  ranoh  northeast  to  Bean'e  r&noh,  thenoe  weit  to  polnt  1.6  mllM 

■outh  of  Be&n's  three  welle. 

Medley's  lower  ranch,  3  miles  north  of,  20  feet  west  of  Salt  Fiat-        F^t. 

Valentine  road;  iron  post  stamped  "3G79  VAN  HN  1905" 3,679.254 

Bean*8  ranch,  600  feet  west  of,  10  feet  south  of  road;   iron  post 

8tami)ed  **  3665  VAN  HN  1905  " 3,  664. 790 

Point  2  miles  eaat  of  Oanon't  double  welli  sontheut  to  tank,  thenee  east  to 
Bean's  paitnre  fate,  thenoe  northeaet  to  Taylor-Salt  Fiat  Boad. 

e 

Canon's  tank,  600  feet  south  of.  in  rock ;  bronze  tablet  stamped  "  3641 

VAN   HN   1905" 3, 64a  298 

Bean's  pasture  gate,  20  feet  south  of,  10  feet  southwest  of  road; 
bronze  tablet  stamped  "3645  VAN  HN  1905" 3,645.495 

Point  6.8  miles  east  of  Canon's  donble  wells  north  Tia  Oanon's  new  well,  foot 
of  monntains,  Freeman  well  and  John's  well  to  Fifure  8  ranoh. 

Canon*s  new  well,  600  feet  north  of ;  iron  post  stamped  **  3669  VAN 

HN  1905  " 3,  668.  789 

Canon*s  new  well,  3.25  miles  east  of,  0.5  mile  northwest  of  small  hill ; 

iron  iK)8t  stamped  "3892  VAN  HN  1905" ^ 3,892.443 

Freeman  well,  600  feet  south  of,  300  feet  south  of  road;  iron  post 

stamped  "3694  VAN  HN  1905" 3,694.423 

Drift  wells,  1.25  miles  north  of,  in  forks  of  road ;  iron  post  stamped 

"  3664  VAN  HN  1905  " 3,  663. 987 

John*s  well,  2.5  miles  southeast  of,  0.5  mile  east  of  long,  low  ridge; 

iron  post  st;inii)ed  "39,30  VAN  HN  1905" 3,938.055 

Jolm's  well,  (XH)  feet  north  of;   iron  post  stamped  "3784  VAN  HN 

1})0.^>  ••    3.  783.  619 

Tbroomile  woll,  30  feet  south  of  tank,  20  feet  north  of  road;  iron  i>ost 

stami)ea  -.3644  VAN  HN  11M)5  " . 3,  044.  JW2 

Cerro  Alto  Quadrangle. 
EL  PASO  COrNTT. 

The  elevations  in  the  following  list  are  based  lipon  an  elevation  at 
El  Paso  det^rnüned  by  precise  leveling  from  Yuma,  Ariz.,  and  are 
derived  throiigh  checked  leveling  on  El  Paso  quadrangle  by  the 
United  States  Rechunation  Service  and  the  Geological  Survey. 

The  leveling  was  done  by  M.  S.  Bright  in  1901.  It  was  based  on 
an  assumed  railroad  datum  at  San  Elizario,  and  the  stamped  eleva- 
tions  are  about  7  feet  too  low. 

CEBBO  ALTO   QTTADRANOLE. 

Point  15  miles  east  of  Clint  east  8.6  miles  along  north  Salt  Lake  road  to  polnt 
near  Coyote  tanks,  thenee  north  22  miles  along  dim  roads  and  trails  to  South 
Sacramento  road,  thenee  east  along  South  Saeramento  road  and  across 
country  16  miles  to  saddle  at  head  of  draw,  thenee  south  11  miles  across 
country,  thenee  west  to  Rockhouse  draw  and  southwest  down  draw  to  point 
near  Coyote  tanks. 

San  Elizario.  1,5.7  nüles  east  of,  lat.  31°  40':  long.  105°  59'.     North         Feet. 
side  of  road  in  niound  of  stone;  iron  i)ost  stamiK^d  "4162" 4, 168.613 

San  Elizario,  21.5  miles  east  of,  lat.  .31°  40':  lonj:.  105°  43'.  East 
side  of  saddle,  sonth  side  of  road  at  angle  to  northeast  in  mound 
ot  stone;  Iron  i)ost  stam\)ed  **  452S '* 4,529.387 
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I^t  31"*  43' ;  long.  lOS*"  51'.    West  slope  of  hill,  4  feet  east  of  road,        Feet. 

350  feet  east  of  draw,  in  mound  of  rock ;  iron  post  stamped  **  4709  "_  4, 715. 564 
Lat.  31**  45' ;  long.  105**  54'.    East  side  of  draw  at  angle  to  north- 

west,  side  of  wagon  trail,  by  stone  pier ;  Iron  post  stamped  "  4984  '*.  4, 990. 743 
Lat  31**  48' ;  long.  105"  54'.    Summit  of  dlvide,  east  side  of  wagon 

traU ;  iron  post  stamped  "  5147  " 5, 155. 916 

I^t  31**  52' ;  long.  105''  53'.    200  feet  east  of  draw,  on  polnt  of  small 

rldge,  S.  45"*  E.  of  Cerro  Alto  Mountain ;  iron  post  stamped  "  5318  "_  5, 324. 846 
Lat.  31**   57';  long.  lOS"*   53'.     4  feet  south  of  South   Sacramento 

road  east  and  west,  400  feet  west  of  draw;  iron  post  stamped 

"  5268  " 5. 272.  819 

Lat  31*  57';  long.  105**  47'.     In  forks  of  road;  Iron  post  stamped 

"  5020  " 5, 026. 865 

Lat.  31**  56';  long.  105''  43'.    At  toe  of  slope,  north  side  of  draw; 

iron  post  stamped  "4850" 4,857.035 

Lat  31  *"  56' ;  long.  105"  40'.    Summit  of  ridge  northwest  and  south- 

east,  south  about  10"  west  of  Cerro  Alamo,  in  forks  of  wagon  trail ; 

iron  post  stamped  "  4788  " 4, 794.  9ßl 

Lat  31"  54';  long.  105"  37'.     Head  of  draw,  summit  in  gap;  iron 

post  stamped  "4860" 4,867.169 

Lat  31"  51' ;  long.  105"  37'.     On  ridge,  south  side  of  draw,  about 

100  feet  west  of  east  point  of  ridge ;  iron  post  stamped  "  4597  " 4, 604. 160 

Lat  31"  48' ;  long.  105"  38'.     North  side  of  slope  near  summit  of  big 

ridge  east  and  west,  275  feet  south  of  white  flag  on  bush;  iron 

post  stamped  "4686" 4,693.351 

Lat  31"  45' ;  long.  105"  39'.    Top  of  small  knoll  50  feet  north  of  small 

draw  east,  100  feet  south  of  white  flag ;  iron  post  stamped  "  4605  "_  4, 612. 273 

Lat  31"  47' ;  long.  105"  43'.     Iron  post  stamped  "  4890  S  E  " 4, 896. 841 

Lat  31"  47' ;  long.  105"  47'.    East  side  of  draw  north  and  south  at 

gap  leading  «est;  Iron  post  stamped  "5108" 5,114.614 

Lat  31 "  43' ;  long.  105"  49'.    East  edge  of  old  road  north  and  south ; 

iron  post  stamped  "4774" 4,780.518 

Banch  mark  marked  "4606,*'  lat  31«  46',  lonr.  106''  S9',  wrath  io  Imt 
81**  84',  Ion«.  106''  48',  thenoe  norihwest  to  benoh  mark  "4688,"  about  8 
mllei  Muthwof  t  of  Coyote  tanka. 

Lat  31"  41' ;  long.  105"  40'.  Twenty-flve  feet  south  of  Salt  Lakes 
road  east  and  west,  north  of  gap  In  mountain;  iron  post  stamped 
"  4672  " 4, 679. 361 

Lat  31"  37' ;  long.  105"  41'.  West  side  of  draw  north  on  bench  on 
small  spur  of  rldge,  south  of  Cerro  Alamo;  iron  ix)st  stamped 
"  5061 " 5, 068.  349 

Lat  31"  34' ;  long.  105"  42'.  Summit  of  flat  rldge  east  and  west, 
white  flag;  iron  i)08t  stamped  "5106" 5.113.449 

Lat  31"  35' ;  long.  105"  45'.  Twenty-flve  feet  east  of  mound  of  stone 
on  edge  of  high  rock  bluff,  in  limestone  outcrop;  bronze  tablet 
stamped  "  5219  " 5,  226. 842 

Lat  31"  35';  long.  105"  48'.  West  slope  of  hlU,  4  feet  north  of 
mound  of  stone.  In  limestone  outcrop;  bronze  tablet  stampetl 
"  4587  " 4,  594,  677 

Lat  35"  36' ;  long.  105"  51'.     Fiat  draw  Southwest  east  Flde,  on  sllght 

ridge,  north  edge  of  wagon  trail ;  iron  post  stamped  "  4331 " 4. 338. 747 

Lat.  31"  38';  long.  105"  53'.  On  southeast  edge  of  main  draw  to 
Southwest ;  iron  post  stamped  "  4404  " 4, 411. 645 
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EL  PASO  aVAD&AHGLE. 
BL  PASO  COCKTT. 

The  elevations  in  the  following  list  were  determined  by  primary 
leveling  extended  from  El  Paso,  based  on  an  elevation  determined  by 
precise  leveling.  The  line  from  El  Paso  northeast  along  the  EI  Paso 
&  Southwestern  Railroad  of  this  list  is  pari  of  a  Single  spur  line  to 
Alaniogordo,  N.  Mex.  The  line  from  San  Elizario  east  along  the 
Salt  I^ake  road  is  connected  with  El  Paso  by  leveling  of  the  Recla- 
mation  Sen^ce,  not  incliided  in  the  list.  For  additional  elevations 
see  precise-level  list. 

The  leveling  was  done  by  M.  S.  Bright  in  1901,  by  Fred  McLaughlin 
in  1907,  and  by  K.  W.  Trimble  in  1909. 

EL  PASO  aVADBAKOLE. 
El  Paso  nortli  Mloiag  highw&y  to  Vevman't  raBoli. 

EI  Paso,  west  end  lower  stone  Fteps,  north  entranoe  of  citj  hall :        Feet 

alumlniim  tablet  stamped  "3698" 3.709.307 

El  Paso.  500  feet  north  of  crossing  of  El  Paso  &  South weetem  Ry. 

and  Fort  Bliss  street  car  Ihie,  at  road  crossing;  top  of  rail 3, 720. 1 

Fort  BHrs,  0.3  niile  north  west  of.  In  northeast  comer  of  Ford's  brlck 

saloon;  alumlnum  tablet  stamped  "3889" 3,900.546 

Tajior  rauch,  30  feet  west  of  road.  north  of  fence,  on  old  railroad 

grade;  Iron  post  stamped  "3875" 3,886.658 

Taylor  ranch,  2.2  miles  north  of,  in  top  Step  of  northeast  entrance  of 

two-story  ranch  houKe,  400  feet  west  of  road;  aluminum  tablet 

stamijed  "  3940  " 3, 957. 828 

Taylor  ranch,  5.2  miles  north  of,  15  feet  west  of  road,  near  old  reser- 

voir;  iron  post  stam|)ed  "4000" 4.011.63S 

Newman's  ninch,  1.25  miles  south  of,  in  fence  comer  east  of  road; 

Iron  poHt  stamped  "4029" 4,040.721 

El  Paso  northeaat  along  El  Paso  A  SoathweBtem  R.  B.  to  State  Uzie  (pari  of 
sinffle  unchecked  Une  to  point  10  mllei  southeait  of  Alamoffordo,  K.  Mos.). 

Kl  Paso,  intersection  of  El  Paso  &  Southwestem  R.  R.  and  Mace 
Avenue;  top  of  rail '— -  3,728.3 

El  Paso,  Galveston,  Houston  &  San  Antonio  Ry.  crossing,  in  north  end 

of  Switch  block;  nail  marlied  "3703" 3,703.05 

El  Paso,  3  miles  northeast  of,  at  milepost  3,  50  feet  west  of  rail- 
road; iron  post  stamped  "aS05" 3,804.699 

Fort  Bliss,  south  side  of  water  tower;  top  of  l)olt  marked  "3894.9 
B.M." - 3,  894. 91 

Fort  Bliss,  1.3  miles  northeast  of,  at  milepost  6.  50  feet  west  of 
railroad;   iron  post   stamped  "3S73" 3,873.281 

Tobin.  at  milepost  9,  50  feet  west  of  railroad;  iron  post  stamped 
"  3899  " 3,  898. 501 

Franklin,  0.2  mile  southwest  of,  at  milepost  12,  50  feet  west  of  rail- 
road; iron  i^ost  stam{)ed  "3919" 3.919.382 
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Newman,  N.  Mex.,  4  miles  southwest  of,  at  miIei)ost  15,  50  feet  west        Pect. 

of  El  Paso  &  Southwestem  R.  K;  iron  post  staiiiped  "3982" 3.1)81.900 

Newman,  N.  Mex.,  1  mlle  southwest  of,  at  mllei)08t  18,  50  feet  west 

of  railroad;  iron  post  stamped  "4000" 3,999.907 

Texas-New  Mexico  boundary  line,  opiwslte  liue  post;  top  of  rail 3,999.727 

Ollnt  poit  ofloe  (near  San  Elliario)  aast  alony  North  Salt  Lake  Boad  16  miles 

to  elevatioii  of  4,100  feet. 

Cliut,  northwest  corner  of  post-offlce  bullding;  iron   post   stanii)ed 

"  3625  SE  " 3,  631. 615 

Clint,  in  front  of  Station;  top  of  rail 3,634.2 

Clint,  4.75  miles  east  of,  in  road  forks;   iron  i)ost  8tami)ed  "3993 

SE  V 3, 999.  825 

Clint,  10.5  miles  east  of,  400  feet  west  of  angle  in  road  to  southeast, 
north  aide  of  road;  iron  post  stamped  "4039  SE" 4,045.577 
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SEOLOtilCAL  SURVEY  BENCH  MARKS. 


RESÜITS  OF  SPIRIT  LEYELING  IN  NORTH  DAKOTA,  1897 

TO  1910,  INCLUSIVE. 


R.  B.  Marshall,  Chief  Gdographer. 


INTRODUCTION. 

Sco'pe  of  (he  worJc. — ^AU  results  of  spirit  leveling  in  North  Dakota 
previously  published  by  the  United  States  Geological  Survey  and  all 
the  results  of  later  work  are  included  in  this  report,  rearranged  by 
quadrangles.  Elevations  are  based  on  heights  of  bench  marks  along 
precise  level  lines  of  the  Coast  and  Geodetic  Survey  as  adjusted  in 
1907,  and  on  checked  primary  leveling  of  the  Missouri  River  Com- 
mission.  The  elevations  of  bench  marks  in  the  Pingree  quadrangle 
are  based  on  railroad  datum,  and  are  therefore  only  approximate. 

Personnel, — The  field  work  previous  to  1903  was  done  under  the 
general  direction  of  J.  H.  Renshawe,  geographer;  that  for  1903  to 
1906,  inclusive,  under  H.  M.  Wilson,  geographer;  and  the  later  work 
under  E.  C.  Bamard  and  Sledge  Tatum,  geographers,  under  the  gen- 
eral direction  of  R.  B.  Marshall,  chief  geographer.  The  names  of  the 
various  levelmen  are  given  in  the  introduction  to  each  list.  The 
Office  work  of  computation,  adjustment,  and  preparation  of  lists  was 
done  mainly  by  S.  S.  Gannett,  geographer,  and  D.  H.  Baldwin, 
topographer,  and  since  1907  under  the  general  direction  of  E.  M. 
Douglas,  geographer. 

Claseification, — No  precise  leveling  has  been  done  by  the  United 
States  Geological  Survey  in  this  State.  For  primary  lines  Standard 
Y  levek  are  used ;  lines  are  'nm  in  circuits  or  are  closed  on  precise 

lines,  with  an  allowable  closing  error  in  feet  represented  by  O.OöVD, 
in  which  D  is  the  length  of  the  circuit  in  miles,  sufficient  care  being 
given  the  work  to  maintain  this  Standard.  For  circuit  closures 
careful  office  adjustments  are  made,  the  small  outstanding  errors 
being  distributed  over  the  ünes. 

Bench  marJcs, — The  Standard  bench  marks  are  of  two  forms.  The 
first  form  is  a  circular  bronze  or  aluminum  tablet  (C  and  Ej  PL  I), 
3.5  inches  in  diameter  and  one-quarter  inch  thick,  having  a  3-inch 
stem,  which  is  cemeiited  in  a  drill  hole  in  solid  rock  in  the  wall  of 
some  public  building,  a  bridge  abutment,  or  other  substantial  ma- 
sonry  structure.     The  second  form  (F,  PI.  I),  used  where  masonry 
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er  rock  is  not  available,  consists  of  a  hollow  wrought-iron  post  3.5 
inches  in  outer  diameter  and  4  feet  in  length.  The  bottom  is  spread 
out  to  a  width  of  10  inches,  in  order  to  give  a  firm  bearing  on  the 
earth.  A  bronze  or  aluminum-bronze  cap  is  riveted  over  the  top  of 
the  post,  which  is  set  about  3  feet  in  the  ground.  A  third  style  of 
bench  mark  with  abbreviated  lettering  {B  and  Z?,  PL  I),  is  used  for 
unimportant  points.  This  consists  of  a  special  copper  naii  1.5 
inches  in  length  driven  through  a  copper  washer  seven-eighths  inch 
in  diameter.  The  table ts,  as  well  as  the  caps  on  the  iron  posts,  are 
appropriately  lettered,  and  for  cooperating  States  the  fact  of  such 
Cooperation  is  indicated  by  the  addition  of  the  State  name  ((?,  PI.  I). 

The  numbers  stamped  on  the  bench  marks  described  in  the  fol- 
lowing  pages  represent  the  elevations  to  the  nearest  f oot  as  determined 
by  the  levelman.  These  numbera  are  stamped  with  j'^-inch  steel 
dies  on  the  tablets  or  post  caps,  to  the  left  of  the  word  ''feet.''  The 
Office  adjustment  of  the  notes  and  the  reduction  to  mean  sea  level 
datum  may  so  change  some  of  the  figures  that  the  original  markings 
are  1  or  2  feet  in  error.  It  is  assimicd  that  engineers  and  others  who 
have  occasion  to  use  the  bench-mark  elevations  will  apply  to  the 
Director  of  the  United  States  Geological  Survey,  at  Washington,  D.  C, 
for  the  adjusted  values,  and  will  use  the  markings  as  identüication 
numbers  only. 

Datum. — ^All  United  States  Geological  Survey  elevations  are  referred 
to  mean  sea  level,  which  is  the  level  that  the  sea  would  assume  if  the 
influence  of  winds  and  tides  were  eliminated.  This  level  is  not  the 
elevation  determined  from  the  mean  of  the  highest  and  the  lowest 
tidcs,  nor  is  it  the  half  sum  of  the  mean  of  all  the  high  tides  and  the 
mean  of  all  the  low  tides,  which  is  called  the  half-tide  level.  Mean  sea 
level  is  the  average  Jieight  of  the  water j  all  stages  of  the  tide  heing 
considered,  It  is  determined  from  observations  made  by  means  of 
tidal  gages  placed  at  stations  where  local  conditions,  such  as  long, 
narrow  bays,  rivers,  and  like  features,  will  not  affect  the  height  of  the 
water.  To  obtain  even  approximately  correct  results  these  observa- 
tions must  extend  over  at  least  one  limar  month,  and  if  accuracy  is 
desired  they  must  extend  over  several  years.  At  ocean  stations  the 
half-tide  level  and  the  mean  sea  level  usually  differ  but  little.  It 
is  assumed  that  there  is  no  difference  between  the  mean  sea  level 
as  determined  from  observations  in  the  Atlantic  Ocean,  the  Gulf  of 
Mexico,  or  the  Pacific  Ocean. 

The  connection  with  tidal  stations  for  bench  marks  in  certain  areas 
that  lie  at  some  distance  from  the  seacoast  is  still  uncertain,  and  this 
fact  is  indicated  by  the  addition  of  a  letter  or  word  to  the  right  of  the 
word  '' DATUM"  on  tablets  or  posts.  For  such  areas  corrections  for 
published  results  will  be  made  from  time  to  time  as  the  precise-level 
lines  of  the  United  States  Geological  Survey  or  other  Government 
organizations  are  extended. 


PRIMARY  LEVELING. 


Topographie  maps. — ^Maps  of  the  foUowing  quadrangles  whoUy 
or  partly  in  North  Dakota  have  been  published  by  the  United  States 
Geological  Survey  up  to  May  1, 1911.  They  may  be  obtained,  except 
as  noted,  for  5  cents  each  or  $3  a  hundred,  on  application  to  the 
Director  of  the  Survey,  at  Washington,  D.  C. 


Bismarck. 

CasBelton. 

Columbia  (S.  Dak.-N.  Dak.).* 

Eckelsoll. 

Edgeley.' 

EUendale  3(K  (S.  Dak.-N.  Dak.).» 

EUendale  15'  (N.  Dak.-S.  Dak.).> 

Fargo  (N.  Dak.-Minn.). 

Fullerton.* 

Glendive  (Mont.-N.  Dak.). 

Hecla  (S.  Dak.-N.  Dak.).» 


James  town. 

Lamoure  3(K.* 

Lamoure  15''.* 

Monango.' 

Oakes.* 

Pingree. 

♦Savo  (S.  Dak.-N.  Dak.).» 

Tower. 

Wahpeton  (N.  Dak.-Minn.). 

Wyndmere. 


PRIMARY  UEVELING. 

Wahpeton  and  Wyndmere  Quadrangles. 

BANSOM,  RICHLAND,  AND  8ABGENT  GOUNTIES. 

The  elevations  in  the  foUowing  list  are  based  on  three  bench  marks 
in  the  vicinity  of  Fairmount,  determined  by  precise  leveling  of  the 
Coast  and  Geodetic  Survey. 

The  leveling  in  the  Wahpeton  quadrangle  was  done  in  1902  by 
W.  R.  Saxton;  that  in  the  Wyndmere  quadrangle  was  done  in  1904 
by  J.  G.  Staack  and  M.  A.  Steel. 

WAHPETOir  QUADKAHOL& 

Wahp«tOB  WMt  1  mite,  thoiee  north  to  gouth  bomuüuy  of  T.  1S4  N.,  thenoe  wut  to 

east  boundary  of  R.  51 W.,  thenoe  north  to  seo.  6,  T.  185  K.,  R.  46  W.,  thenoe  eonth  to 

Wahpeton. 

Feet. 

Wahpeton,  in  front  of  Northern  Pacific  Ry.  Station;  top  of  rail 960. 0 

Wahpeton,  sou theast comer of  courthouse  yard ;  iron  post,  stamped  * ' 964  W  "      964. 930 
T.  132  N.,  R.  48  W.,  quarter  comer  on  east  side  of  sec.  12,  about  1  mile  west 

of  Wahpeton,  north  side  of  road,  170  yards  east  of  Northern  Pacific  Ry. 

tracks;  iron  post  stamped  **958  W" 959.  244 

Lehigh,  T.  133  N.,  R.  47  W.,  north  west  comer  of  sec.  18,  east  sideof  road,  50 

feet  Bouth  of  Chicago,  Milwaukee  &  St.  Paul  Ry.  track,  at  intersection 

with  ränge  line;  iron  post  stamped  "955  W " 955. 869 

T.  133  N.,  R.  48  W.,  northwest  comer  of  sec.  6,  southeast  comer  of  cross- 

poads;  iron  post  stamped  "949  W" 948.813 

T.  133  N.,  R.  49  W.,  northwest  comer  of  sec.  4,  southeast  comer  of  cross- 

roads,  at  fence  comer;  iron  poat  stamped  "970  W  " 971. 078 

*  Out  of  print. 

1  Ilecla  and  Savo  sheets,  on  scale  of  1  :  62500,  have  been  redured  and  form  parts  of  Columbia  sheet,  OQ 
Scale  of  1 :  125000. 

>  Monango  sbeet,  on  scale  of  1 :  62500,  bas  been  redueed  and  forms  pert  of  Edgeley  sbeet,  on  scale  of 
]  :  125000. 

>  EUendale  15'  sbeet,  on  scale  of  1 :  62.500,  bas  been  reduced  and  forins  part  of  EUendale  W  sbeet,  on  scale 
of  1 :  125000. 

*  Oakes,  Fullerton,  and  Lamoure  15'  sbeets,  on  scale  of  1 :  G2500,  have  been  reduced  and  form  parte  Of 
Lamoure  dff  sbeet,  on  scale  of  1 :  125Q0a 
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T.  133  N.,  R.  50  W.,  narthweat  comfir  ol  eec.  6,  soatkieBflt  corner  of  crom-         Veet. 

roadfl;  iran  postatamped  "1046  W" 1,046. 4$7 

T.  134  N.fR.bO  W.y  aouthwest  comer  of  sec.  7,  about  60  feet  northeast  of 

croflBioadB;  iron  post  stamped  "1043  W" 1,043.692 

T.  135  N.,  R.  50  W.,  10  roda  west  of  quarter  comer  on  north  aide  of  sec.  17, 

south  side  of  road;  iron  poet  stamped  "1037  W" 1,037. 940 

T.  135  N.,  R.  49  W.,  north  side  of  sec.  19,  50  feet  south  of  section  line,  west 

■ide  of  railroad  crossing  on  Great  Northern  Ry.  track;   iron  post  stamped 

"960  W" 961.338 

T.  134  N.,  R.  49  W.,  north  townahip  line,  20  feet  south  of  Great  Northern 

Ry.  crossing,  on  west  side  of  tnu^k;  iron  post  stamped  "957  W " 958. 390 

Note. — ^This  bench  mark  is  on  a  Single  spur  line  3  miles  south  of  the 
preceding  bench  mark. 
T.  135  N.,  R.  48  W.,  north  side  of  sec.  20,  soutlkof  railroad  crossing,  west 

side  of  Chicago,  Milwaukee  &  St.  Paul  track,  20  feet  south  of  section  line; 

iron  post  stamped  "934  W" 934.972 

T.  134  N.,  R.  48  W.,  northeast  corner  of  sec.  5,  southwest  comer  of  croas- 

roads;  iron  post  stamped  "933  W " 934. 016 

Note  . — This  bench  mark  is  on  a  Single  spur  line  3  miles  south  of  the  pre- 
ceding bench  mark. 

WahpetOB  west  to  mc.  7,  T.  US  V.,  R.  40  W.,  thoaoe  south  to  lontliwett  eosaex  of  see. 
Sl,  thenoe  aast  to  northMttt  eonwr  of  mc.  1,  T.  ISl  F.»  R.  10  W.,  thaaee  south  6  mllM 
to  northeast  comer  of  sec  l,  T.  ISO  R.,  R.  48  W. 

T.  132  N.,  R.  48  W.,  quarter  comer  on  west  side  of  sec.  7,  sontheast  side  of 
crossroads;  iron  post  stamped  "963  W" 964.102 

T.  132  N.,  R.  50  W.,  quarter  comer  on  east  s^de  of  sec.  12;  iron  post  stamped 

"974  W" 974.522 

T.  131  N.,  R.  50  W.,  northeast  comer  of  sec.  1,  southwest  comer  of  cross- 
roads ;  iron  post  stamped  "  979  W  " 979. 830 

T.  131  N.,  R.  49  W.,  northeast  comer  of  sec.  1,  southwest  comer  of  cross- 
roads; iron  post  stamped  "966  W" 967. 481 

T.  131  N.,  R.  48  W.,  northeast  comer  of  sec.  1,  southwest  aide  of  crossroads; 
iron  post  stamped  "  965  W  " 966. 131 

T.  130  N.,  R.  48  W.,  northeast  comer  of  sec.  1,  southwest  comer  of  cross- 
roads; iron  post  stamped  "979  W"  (redetermined  by  Goast  and  Geo- 
deticSurvey) 980.101 

Rreckenxldge  louth  along  section  Ilne  S  mllei  west  of  enst  lide  of  R.  47  W.  to  north  ttde 
of  T.  180  N.,  thenoe  weat  to  northwett  comer  of  see.  6,  T.  ISO  F.,  R.  40  W.,  thenee 
ionth  6  mllei  weat  to  eec.  84,  T.  ISO  N.,  R.  47  W.,  thence  north  to  T.  181  R. 

T.  130  N.,  R.  49  W.,  southeast  comer  of  crossroads,  sec.  2;  iron  post  stamped 
"985  W" 986.245 

T.  130  N.,  R.  50  W.,  northeast  comer  of  sec.  1,  southwest  side  of  crossroads; 
iron  post  stamped  "1028  W" 1,028.600 

WYRDXERE  QTTADRARGLR. 

Roztheast  comer  of  lec.  1,  T.  ISO  R.,  R.  50  W.,  vU  RloBeapoUs,  St.  Paul  A  Bault  Ate. 

Maxie  and  Qreat  Rorthem  Rjs.  to  Cnjmga. 

lidgerwood,  5.5  miles  east  of,  12  feet  west  of  section  line  between  secs.  13 
and  14,  T.  130  N.,  R.  50  W.,  12  feet  west  of  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  Ry.  tiack;  iron  post 1,108.177 

Lidgerwood,  2.5  miles  east  of,  north  west  corner  of  sec.  16,  T.  130  N.,  R.  51 
W.,  15  feet  eaat  of  county  road,  30  feet  south  of  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  Ry. ;  iron  post 1, 133.  971 

Lidgerwood,  in  front  of  Station :  ton  of  rail 1  091. 0 
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Point  1  mllo  west  of  ligderwood  lonth  ob  aeetton  lixie  to  Onat  Northern  Ry. 

T.  130  N.,  R.  52  W.,  eecs.  14  and  15,  12  feet  east  of  road  on  section  line,  12        Feet. 

feet  north  of  Great  Northern  Ry . ;  iron  post  stamped  '  *  Sta.  30-1115  " . . . .  1, 116. 356 
Geneseo,  2  iniles  east  of,  0.5  mile  east  of  center  of  sec.  15,  T.  130  N.,  R.  52 

W.,  on  east  side  of  county  road,  48  feet  north  6f  Great  Northern  Ry.; 

iron  poBt 1, 136.  592 

T.  130  N.,  R.  52  W.,  8  feet  west  of  road  on  line  between  secs.  14  and  15, 

1  mile  west  from  Geneseo,  10  feet  north  of  Great  Northern  Ry. ;  iron  post. .  1, 166.  590 

Cayuca  north  on  ran^e  Une  to  oorthweit  comer  of  aec.  7,  T.  181  V.,  B..  53  W.,  thenoe 
eact  1  mUe  and  north  1  mile,  thence  eait  online  between  Tpi.  181  and  188  H.,  to 
northeaat  oomer  of  aec.  1,  R.  51  W. 

T.  130  N.,  R.  54  W.,  northeast  comer  of  sec.  1,  1  mile  north  of  Ransom, 
Southwest  comer  crossroads;  iron  post 1, 142. 096 

T.  131  N.,  R.  54  W.,  smitheast  comer  of  sec.  1,  6  miles  north  of  Ransom, 
northwest  comer  crossroads;  iron  post 1, 105. 526 

T.  132  N.,  R.  53  W.,  southwest  corner  of  sec.  34,  5  miles  south  of  Delamere, 
40  feet  northeast  of  center  of  crossroads;  iron  post 1, 081. 855 

T.  131  N.,  R.  53  W.,  northeast  comer  of  sec.  1,  4.5  miles  south  and  6  miles 
west  of  Wyndmere,  southwest  comer  of  crossroads;  iron  post 1, 076. 365 

T.  131  N.,  R.  52  W.,  northwest  comer  of  sec.  3,  4.5  miles  south  and  3  miles 
west  of  Wyndmere;  iron  post - 1, 089. 457 

T.  132  N.,  R.  52  W.,  southeast  comer  of  sec.  36,  4.5  miles  south  of  Wynd- 
mere, northwest  comer  of  crossroads;  iron  post 1, 066. 494 

T.  131  N.,  R.  51  W.,  northwest  comer  of  sec.  3,  4.5  miles  south  and  3  miles 
east  of  Wyndmere,  40  feet  south  of  bridge  across  Rice  River,  on  east  side 
of  county  road;  iron  post 1, 017. 439 

T.  132  N.,  R.  51  W.,  southeast  comer  of  sec.  36,  4.5  miles  south  and  6 
miles  east  of  Wyndmere,  northwest  comer  of  crossroads;  iron  post 1, 035. 365 

Rortheaat  oomer  of  aec.  1,  T.  181  N.,  R.  51  W.,  north  on  ränge  Une  to  bench  mark  at 

northeaat  comer  of  aec.  19,  T.  188  N.,  R.  61  W. 

T.  132  N.,  R.  51  W.,  southeast  comer  of  sec.  13,  1.5  miles  south  of  and 
6  miles  east  of  Wyndmere;  iron  post 1, 037. 053 

T.  133  N.,  R.  50  W.,  northwest  comer  of  sec.  19,  5  miles  east  and  4  miles 
north  of  Wyndmere,  southeast  comer  of  crossroads;  iron  post 1, 046. 105 

Ranaom  weat  on  aection  line  1  mile  aonth  of  townahip  line  to  aouthweat  comer  of  aec.  8, 
T.  180  N.,  R.  54  W.,  thence  north  on  ränge  line  to  Mllnor. 

T.  131  N.,  R.  55  W.,  southeast  comer  of  sec.  36,  6  miles  west  and  1  mile 
north  of  Ransom,  northwest  corner  of  crossroads;  iron  post 1, 200. 852 

T.  131  N.,  R.  55  W.,  100  feet  south  of  northeast  corner  of  sec.  24,  7  miles 
south  and  2  miles  west  of  Milnor,  northwest  comer  of  crossroads;  iron 
post 1, 196.  897 

T.  132  N.,  R.  55  W.,  southeast  corner  of  sec.  36,  4  miles  south  and  2  miles 
west  of  Milnor,  northwest  comer  of  crossroads;  iron  post 1, 078. 952 

T.  132  N.,  R.  54  W.,  600  feet  south  of  northwest  comer  of  sec.  19,  2  miles 
west  and  1.5  miles  south  of  Milnor,  east  side  of  north-south  road,  north 
side  of  east-west  road;  iron  post 1, 176.  670 

Milnor,  T.  132  N.,  R.  54  W.,  center  of  sec.  9,  west  comer  of  bank  of  Sargent 
Co.,  northwest  end  of  second  etep;  tablet 1, 098.  799 

MUnor,  eaat  along  Northern  PaoUlc  Ry.  and  highwaya  to  aoutheaat  oomer  of  aec.  86, 

T.  188  IT.,  R.  51  W. 

T.  132  N.,  R.  53  W.,  northwest  comer  of  sec.  8, 11  miles  west  of  Wyndmere, 
north  side  of  track,  eaat  side  of  county  road ;  iron  post 1, 078.  751 

Delamere,  sec.  4,  T.  132  N.,  R.  53  W.,  60  feet  north  and  33  feet  west  of 
northeast  corner  of  Station;  iron  post 1, 066. 847 

90745^— Bull.  469—11 2 
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T.l^N.»R.52W.,  liorthwefltcQtttcrofsec.  7,  6milttweBtofWyiid^  Veot. 

lOltetfoalliof  tiadk,eM(aldbof  GoontytofMl;  iftmpoBt 1» 088. 770 

T*  182^K.,  R.  62  W.»  northwwiconMr  of  sec.  10, 3  infleB  wettof  WyndiDieie, 

40feet80iitkoltnM3k,  wei^ofcoiiiityroAd;  iionpost 1,062.908 

WjndnMve,  Enrl  tdiool  buildix^,  south  end  door  «ill,  mam  e&tnnce; 

fa>let...; 1,005.250 

T.  183  N.,  R.  51 W.,  MRitlieABt  comer  of  sec.  36, 1  mile  north  and  5  miles 

etitolWyndinfiieynorthweBtcofnerof  croQBioadt;  ironj^ 1,046.488 

T.  180  N.»  R.  54  W.y  8  mües  wesl  of  Raasom,  noar  big«  püe  (tf  xwte,  180 

pacoe  w«at ol northeast  conier  of  eec.  9;  ironpoBt 1,171.040 

.f.  182  N.,  R.  51 W.,  160  paces  west  of  northeaBt  comer  of  sec.  4,  2.8  mileo 
'  eait  and  1  mila  nartli  of  Wyndmere,  floutli  side  ctf  read;  ironpost 1,068.011 


«r  «M.  1^  V.  IM  Vn  *•  W  W^  aknff  towMi^  Hat  «iMt  ta  potat  tJ 
OOMT  of  SM.  ^  T.  US  V.,  S.  M  W^  tkMMBort^  fo  Um  of  T. 
»i  m^  tWaw  MUttoaaitMait  •mmu  of  im.  1.  T.  li«  V.»  m.  a  W^  laiMot  ■o««li  to 

oftM.y.T.]8ijr^m.i8w.  • 


T.  183N.,  R.  51  W.,  noctkwirteQff&orof  806.8,  7inlle8Bi)rdiand  2  mika 

oaBt  <rf  Wyndmare,  owitiiBart  conwr  of  cwMroad^;  iwn  port 1,065.406 

T.  184  N.,  R.  52  W.,  sontiiaait^QRMr  of  Boc.  86,  7  miloa  nortii  and  1  mile 

wert  of  Wjoidiaere,  northwcrt  ooroer  of  croagroadi;  izofipost 1,072.156 

T.  188  N.,  R.  52  W.,  soa^woBt  comer  of  aec.  3,  7  miles  north  and  4  mSks 

wwi of  Wyndznere, flOtttheaBt comer  (tf  crooBToada;  irompoet. 1,072.878 

T.  188  N.,  R.  52  W.,  norüieast  comer  of  sec.  6,  7  miles  ;norÜi  and  5  miles 

west  of  Wyndmere,  oouth  side  of  coontf  road,  west,  side  of  lailroad,  at 

lence  comer;  iron  post 1,068. 718 

T.  134  N.,  R.  53  W.,  300  feet  north  of  township  line,  near  southweet  comer 

of  sec.  34,  7  miles  north  and  8  miles  west  of  Wyndmere,  east  side  of 

north-south  road;  iron  post 1, 076. 136 

T.  134  N.,  R.  53  W.,  southeast  comer  of  sec.  32,  south  side  of  east- west 

road;  iron  post 1, 075. 853 

T.  133  N.,  R.  54  W.,  northeast  corner  of  sec.  1,  30  feet  west  of  ränge  line; 

iron  post 1, 076.  724. 

T.  134  N.,  R.  54  W.,  0.5  mile  south  of  center  of  sec.  33,  10  feet  north  of 

comer  fence  post;  iron  post 1, 079. 372 

T.  134  N.,  R.  54  W.,  southeast  corner  of  sec.  16,  northwest  comer  of  cross- 

roads;  iron  post 1, 070.  296 

T.  134  N.,  R.  54  W.,  northeast  corner  of  sec.  4,  southwest  comer  of  cross- 

roads;  iron  post 1, 072. 029 

T.  134  N.,  R.  53  W.,  west  side  of  raüroad  where  it  cuts  township  line 

between  Tps.  134  and  135  N.,  0.4  mile  east  of  northwest  corner  of  sec.  6; 

iron  post 1, 072.  749 

T.  135  N.,  R.  53  W.,  southeast  comer  of  sec.  33,  10  feet  north  of  corner 

fence  post,  northwest  comer  of  crossroads;  iron  post 1, 070.  276 

T.  135  N.,  R.  53  W.,  at  southeast  corner  of  sec.  36,  221  feet  north  of  cross- 

roads;  iron  )x>?t 1, 072.  836 

T.  134  N.,  R.  52  W.,  northwest  comer  of  sec.  4,  10  feet  west  of  comer  fence 

post,  southeast  corner  of  crof«sroads;  iron  post 1, 066.  440 

T.  134  N.,  R.  51  W.,  northwest  corner  of  sec.  3,  southeast  corner  of  cross- 

roadn ;  iron  post 1, 052.  872 

T.  135  N.,  R.  51  W.,  southeast  corner  of  sec.  36,  northwest  corner  of  cross- 

roads ;  iron  post 1, 043. 177 

T.  135  N.,  R.  52  W.,  southeast  corner  of  sec.  35,  northwest  comer  of  cross- 

roads;  iron  post 1, 066. 558 
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Pingree  Quadrangle. 

FOSTEB  AND  STUTSMAN  C0UNTIE8. 

The  elevations  in  the  following  list  are  based  on  the  top  of  the  rail 
of  the  Northern  Pacific  Ry.  track  in  front  of  Jamestown  Station,  the 
railroad  company's  elevation  for  which,  1,407.5  feet,  was  accepted. 

The  leveling  was  done  in  1897  by  Alfred  Tyler. 

pnraaxx  quadravolb. 

Beuch  marki  eitabUibed  at  lasd  oomen  by  llaai  of  leTsUnc  whloh  f ollow  hlf  hwayi, 

moitiy  alonv  Motloa  Ub*i. 

T.  141  N.,  R.  62  W.,  northwest  corner  of  eec.  30;  iron  poet  stamped  "  JMTN        Feet. 

1455" 1,454.842 

T.  141  N.,  R.  63  W.,  northweet  comer  of  sec.  30;  iron  poet  stamped  "JMTN 

1435" 1,434.524 

T.  141  N.,  R.  64  W.,  Southwest  corner  of  sec.  19;  iron  poet  stamped  "JMTN 

1529" 1,529.436 

T.  141  N.,  R.  65  W.,  Southwest  comer  of  sec.  19;  iron  post  stamped  "JMTN 

1645" 1,644.770 

T.  141  N.,  R.  62  W.,  northwest  comer  of  sec.  6;  iron  poet  stamped  "JMTN 

1511" 1,511.248 

T:  142  N.,  R.  63  W.,  southwest  comer  of  sec.  31;  iron  post  stamped  "JMTN 

1465" 1,465.183 

T.  142  N.,  R.  64  W.,  southwest  comer  of  sec.  31;  iron  post  stamped  "JMTN 

1 550  " 1, 550. 337 

T.  142  N.,  R.  65  W.,  southwest  comer  of  sec.  31;  iron  post  stamped  "JMTN 

1646" 1,645.786 

T.  142  N.,  R.  62  W.,  northwest  comer  of  sec.  6;  iron  post  stamped  "JMTN 

1541" 1,540.996 

T.  143  N.,  R.  63  W.,  southwest  comer  of  sec.  31;  iron  poet  stamped  "JMTN 

1522"... 1,521.976 

T.  143  N.,  R.  64  W.,  southwest  comer  of  sec.  31;  iron  post  stamped  "JMTN 

1 533  " 1 ,  533. 092 

T.  143  N.,  R.  65  W.,  southwest  comer  of  sec.  31;  iron  poet  stamped  "JMTN 

1515" 1,514.751 

T.  143  N.,  R.  62  W.,  northwest  comer  of  sec.  6;  iron  poet  stamped  *'JMTN 

1525" 1, 524. 545 

T.  144  N.,  R.  63  W.,  southwest  comer  of  sec.  31;  iron  post  stamped  "JMTN 

1523" 1, 522.  739 

T.  144  N.,  R.  65  W.,  southwest  comer  of  sec  35;  iron  post  stamped  "JMTN 

1574  " 1, 574. 348 

T.  144  N.,  R.  66  W.,  southeast  comer  of  sec.  36;  iron  post  stamped  "JMTN 

1605  " 1, 605.  235 

T.  144  N.,  R.  62  W.,  northwest  comer  of  sec.  6;  iron  post  stamped  "JMTN 

1507" 1,507,490 

T.  145  N.,  R.  63  W.,  southwest  comer  of  sec.  31;  iron  poet  stamped  "JMTN 

1523  " 1, 523. 393 

T.  145  N.,  R.  64  W.,  northwest  comer  of  sec.  6;  iron  post  stamped  "JMTN 

1526  " 1, 525.  686 

T.  145  N.,  R.  64  W.,  southwest  comer  of  sec.  32;  iron  post  stamped  "JMTN 

1526" 1,525.908 

T.  145  N.,  R.  65  W.,  southwest  comer  of  sec.  32;  iron  post  stamped  *'JMTN 

1569  " 1, 569  172 


SPIBIT  LSTKLISTG  TS  NORTH  DAKOTA^  1897  TO  1910. 


T  14«  X^  R.  CS  W^  narthveBt  cxmer  of  aec.  €;  izoQ  poet  stamped  "JMTN         Feet. 

I4r>'' 1,474.761 

T.  146  X^  R.  G  W^  amtliw«!  coPier  d  aec.  6;  in»  post  stamped  "JMTN 

I43r:^ 1,497.127 

T  146  X^  R.  M  W^  narthwwt  oomcr  of  sec.  6;  iroa  post  stamped  "JMTN 

15^  "^ 1,578.112 

T  146  X^  R.  «S  W^  Mthvesl  coner  of  sec.  5;  iroa  posC  stamped  "JMTN 

IVIl" 1,520.948 


aad  Hew  Salem  Oaartiangles. 

BTSLEICH  A.^»  MOITI>!K  COnTTIES. 


The  elevmuons  in  the  following  list  are  based  upon  bench  marks  of 
the  Missc'uri  River  Commission  as  given  in  the  report  of  the  Chief  of 
Eniiieers,  Uniled  States  Annv,  for  1894,  pages  1761-1765,  corrected 
br  the  1907  adjustment  of  the  Coast  and  Geodetic  Survey.  The 
onhometric  correction  has  also  been  applied  to  these  elevations. 

The  levelini:  was  done  in  1905  br  T.  R.  Lvnch. 


IT,  T.  14iS.,  K.  71 W..  tktmn  VMt  «toac  awttoa  Um  to 


B:>rji^rv  k.  iihv^t  1  snile  belov  Bismarck  Bridge,  on  east  bank  of  Miseouri 
River.  nV  fe*^i  fr.>m  river  od  bench  north  of  Northern  Pacific  track;  Mis- 
iixirl  Kl  vor  Crcnmiie^ion  bench  mark  1S6.2,   plotted  on  chart   116  of         Feet, 
MsÄur:  River 1,667.636 

T-  1>>X..  R-  S>  W..  n.^bwest  comerofsec.  2;  iron  poet  stamped  **  1734'*.  1,733.276 

T.  l.^^X.  R.  79W..sv*v.:hvre?icx^meroisw,31;  iron  post  stamped  *' 1655'*..  1,654.345 

T.  ;x>^  X..  R,  7^  W,.  s^.u:ht-a5t  cv^mer  of  sec.  33:  10  pacessouth  and  10  paces 

ea-^  i>f  Ä^'ti  ^n  raxLi.d ;  ir>n  p^i?t  stamped  **  16S3" 1, 682. 166 

T.  K;iX..R.7>W..s»..Thwe?Tc>>merot9ec.31;  iron  poet  stamped  "1680'*..  1,679.337 

T.  K^X..  R- TS  W.,siv.ithwt^i-omerof  sec.  33;  iion  post  stamped  "1759"..  1,75a  100 

T.  l  ^9  X..  R.  7S  W..  n«ir  nv*nhw€««t  comer  of  sec.  21;  iron  post  stamped 

•Ir  4!»  \ 1,694.181 

T-  l:^  X,.  R.  7>  W..  nonhwest  comer  of  sec  4;  5  paces  southeast  of;  iron 

p.^o.dn.ped-177iV' 1,768.859 

T.  140  X.,  R.  7S  W.,  »v.ithwe5t  comer  of  sec.  9;  10  paces  southwest  of;  iron 

pc^sianiiHxi-l^W --..  1,99a  009 

T.  140  X..  R.  79  W..  15  päO€s  northwest  of  southeast  comer  of  aec.  10;  iron 

pi^  stampoti   '  'Ji^^V •-  -  -  2,062. 417 

T.  140  X„  R.  SO  W.,  15  paces  northwest  of  southeast  comer  of  aec.  12;  iron 

p.^  stamped  *19>5'* 1,983.879 

T.  140  X..  R.  SO  W..  sec.  10. 1,S50  pacea  west  of  southwest  comer,  on  section 

line:  iron  post  stamped '1^^3** 1,842.557 

T.  140  X..  R.  Sl  W..  15  paces  west  of  southeast  comer  of  sec.  12;  iron  post 
stamped  "1927'* •  1,926.596 

Square  Butte  Oreek.  3.5  miles  north  of  mouth  of,  on  east  bank  of  Missouri 
River,  on  hiirh  point  in  front  of  butte  1,400  feet  from  river,  750  feet  east 
of  wagon  road:  Missouri  River  Commission  bench  mark  183/2,  plotted  on 
Chart  114  of  Missouri  River 1,802.955 
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KlMonrl  Biver  Comailfilon  beneh  mark  18S/1  near  eomer  of  mcos.  4, 6, 8,  and  9,  T.  187  H., 
K.  80  W.,  lonthwMt  to  tonthwMt  eoriMr  of  mc.  81,  T.  187  N.,  B.  81  W. 

Fort  Lincoln,  3.5  miles  south  of,  by  road,  on  west  bank  of  MisBouri  River 
about  1,400  feet  back  from  high-cut  bank  of  river,  700  feet  from  wagon 
road  and  northwest  from  Riveraide  Ranch;  Miflsouri  River  Commission         Feet. 
bench  mark  188/1,  plotted  on  chart  117 1, 728.  202 

T.  137  N.,  R.  81  W.,  quarter  comer  on  south  aide  of  sec.  13;  iron  post 

8tamped"1702" 1,701.346 

T.  137  N.,  R.  81  W.,  10  paces  north  of  soittheast  comer  of  sec.  16;  iron  post 

stamped  "1765'* 1,764.342 

T.  136  N.,  R.  82  W.,  15  paces .southeast  from  northwest  comer  of  sec.  2,  on 

Standard  parallel;  iron  post  stamped  "  1759** 1, 757.  706 

Cozmer  of  Tpi.  188  and  188  H.»  Bs.  81  and  82  W.,  eait  alony  townihlp  Un«  to  Klnonrl 

Btm«  ^ 

Tps.  135  and  136  N.,  Rs.  81  and  82  W.,  10  paces  south  of  comer;  izon  post 

stamped**  1944" 1,943.467 

T.  136  N.,  R.  81 W.,  15  paces  northwest  of  southwest  comer  of  sec.  34;  iron 

post  stamped**  1902" 1,902.244 

T.  136  N.,  R.  80  W.,  10  paces  south  and  20  paces  west  of  southwest  comer 

of  sec.  31;  iron  post  stamped  *'2040*' 2, 03a  810 

T.  136  N.,  R.  80  W.,  20  paces  east  and  10  paces  south  of  southwest  comer  of 

sec.  34;  iron  post  stamped  **1914'* 1,912.772 

T.  135  N.,  R.  80  W.,  270  paces  south  and  115  paces  west  of  northeast  comer 

of  sec.  1,  on  north  bank  of  large  coylee;  iron  post  stamped  **1802" 1, 801.  393 

T.  136  N.,  R.  70  W.,  southwest  comer  of  sec.  33,  between  section  mound 

pits;  iron  post  stamped  **1746*' 1,  744.  970 

Glencoe,  4  miles  south  of,  on  right  bank  of  Missouri  River,  800  feet  from 
river,  south  side  of  lower  of  two  small  coulees;  Missouri  River  Commis- 
sion bench  mark  194/2,  plotted  on  chart  120 1, 638.  925 

Bookha^a  alon^  Mlnooxl  Blfer  northwett  6  miles. 

Rockhaven,  on  right  bank  of  Missouri  River,  200  feet  above  mouth  of 
coulee,  350  feet  from  river,  400  feet  from  log  house,  on  west  side  of  wire 
fence;  Missouri  River  Commission  bench  mark  184/1,  plotted  on  chart 
114 1, 658.  412 

T.  140  N.,  R.  81  W.,  sec.  31,  southwest  comer;  iron  post  stamped  '*  2021  **. .  2, 020.  046 

Sontliwett  eozner  of  T.  188  N.,  B.  81  W.,  east  along  section  llne  to  Missouri  Btver  at  old 

Fort  Llneoln. 

T.  138  N.,  R.  81  W.,  10  paces  east  and  10  paces  north  of  southwest  comer 

of  sec.  18;  iron  post  stamped  **1918*' 1,916.791 

T.  138  N.,  R.  81  W.,  10  paces  west  and  10  paces  south  of  southwest  comer 

of  sec.  16;  iron  post  stamped  *'1939" 1,938.253 

T.  138  N.,  R.  81  W.,  275  paces  west  of  quarter  comer  of  secs.  14  and  23, 

on  Creamery  Road,  near  comer  fence  poet;  iron  post  stamped  **  1763** . .  1, 762.  367 

NEW  SAJLEM  QVADBANOLE. 

Cozner  of  lees.  8, 9, 18,  and  17,  T.  186  N.,  B.  82  W.,  south  alonr  section  llne  to  comer  of 
secs.  82  and  88,  T.  186  N.,  B.  82  W.,  and  secs.  4  and  6,  T.  186  N.p  B.  82  W. 

T.  136  N.,  R.  82  W.,  10  paces  west  and  10  paces  north  of  southeast  comer 

of  sec.  8;  iron  post  stamped  *'  1815" 1,  814.  265 

T.  136  N.,  R.  82  W.,  370  paces  north  of  southwest  comer  of  sec.  33;  iron 

post  stamped  **2226** 2, 225.  014 


•temped^'lWI"* 1,WL2&2 

T.  189K.,  R.83W.,  12  piow  esst  «od  7  paoes  aouUi  of  nordiwest  oorner  of 

0ec.l4;  iioiiportat»mped"1897" 1,80&614 

T.  139  N.,  B.  82  W.,  76  paceB  eaat  ci  aouthwest  comer  of  sec.  23,  <m  hi«^ 

Uiiif  norüi  of  Haart  River  and  Northern  Flacüc  Jty.;  iion  poat  etamped 

••1829" 1,828.834 

1«  139  N.,  R.  82  W.,  728  pacea  louth  of  aec.  85, 190  fMoaaaouth  of  eaat-weat 

public road, 40 paoeaeaetolnorth-aottthroad;  ironpo0tBtamped."2O61"«  1,989.888- 
T»138K.,  R.  82  W.,Boatltwe0t  comer  ol  aec.  14,  8  pacea  aonth  and  4  paoea 

west  of  aection  stone;  irai  poat  atamped  ••1888" 1,889.2^. 

Bloe  Biitte,  SllNmooda/a&d  Byder  Aadraa|^ea-~>M  Beitliold  Iiiidlaii  BeaenaUwu 

IfoUUai»  WAIiilU»,  AND  WUm  OOUlfTIBS. 

The  eleyatioiis  in  the  fbUowiiig  Ibt  are  based  on  Missouri  River 
Commission  levels  plus  0.765  foot,  in  accord  with  the  1907  adjnst- 
ment  at  Elk  Point,  S.  Dak.,  and  minus  0.700  foot  orthometric  oor- 
rection,  leaving  a  total  coirection  of  +0.055  foot. 

The  work  was  done  by  the  General  Land  Office.  The  iron  po^ 
'  at  townsMp  comers  are  similar  to  those  of  the  Geologicat  Sunrey  but 
are  1  foot  shorter.  They  are  3.5  inches  in  diameter  and  3  feet  long; 
the  bottoms  are  split  and  expanded  to  10  inches,  the  tops  are  capped 
with  brass  plates  appropriately  lettered,  and  the  interiors  are  filled 
with  concrete.  The  iron  section  corner  posts,  which  are  pointed, 
are  3  feet  long  and  1  inch  in  diameter.  They  are  filled  with  cement, 
capped,  and  driven  28  inches  in  the  ground.  Elevations  are  in 
general  stamped  on  the  brass  caps. 

The  leveling  was  done  in  1910  by  H.  L.  Baldwin. 

ELBOWOODS  QXTADRAKOLE. 

XiMOorl  Rtv«r  Commission  bench  mark  168/2  southeait  8  miles  to  li&e  bstweea  Tps. 
149  and  160  N.,  thence  east  alonc  township  line  to  qnartar  comer  between  secs.  8 
and  34. 

Missouri  River,  east  bank,  at  upper  end  of  "The  Slide,'*  on  high  point  150 

feet  southeast  from  wagon  road;  Missouri  River  Commission  bench  mark         Feet. 

153/2 1,  799.  020 

T.  150  N.,  R.  90  W.,  quarter  comer  of  secs.  30  and  31;  temporary  bench 

mark  on  top  of  stone 2, 026. 16 

T.  150  X.,  R.  90  W.,  quarter  corner  of  secs.  31  and  32;  on  top  of  stone 2, 034.  34 

Tps.  149  and  150  N.,  R.  90  W.,  corner  of  secs.  4,  5,  32,  and  33;  top  of  stone. .  2, 000.  74 
Tps.  149  and  150  N.,  R.  90  W.,  quarter  comer  of  secs.  4  and  33;  top  of  stone.  1, 958.  33 
Tps.  149  and  150  N.,  R.  90  W.,  comer  of  secs.  3,  4,  33,  and  34;  on  stone...  2,006.  61 
Tps.  ,149  and  150  N.,  R.  90  W.,  quarter  comer  of  secs.  3  and  34;  on  stone. .  2, 034.  73 
Tps.  149  and  150  N.,  R.  90  W.,  comer  of  secs.  2,  3,  34,  and  35;  on  stone...  2,019.  49 
Tps.  149  and  150  N.,  Rs.  89  and  90  W.,  Standard  township  comer;  iron  poet 

stamped  "1979" 1, 977.  913 

Tps.  1 49  and  150  N. ,  R.  89  W. ,  quarter  comer  of  secs.  6  and  31 ;  top  of  stone. .  1, 989.  93 
Tps.  149  and  150  N.,  R.  89  W.,  comer  of  secs.  5,  6,  31,  and  32;  top  of  stone..  1, 970.  28 
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Feet. 
Tpe.  149  and  150  N.,  R.  89  W-,  quarter  comer  of  eecs.  5  and  32;  top  of  stone. .  1, 954. 09 
Tps.  149  and  150  N.,  R.  89  W.,  comer  of  seca.  4,  5,  32,  and  33;  top  of  »tone. .  1, 962.  20 
Tpe.  149  and  150  N.,  R.  89  W.,  quarter  comer  of  secs.  4  and  33;  top  of  stone. .  1, 974. 08 
Tpe.  149  and  150  N.,  R.  89  W.,  comer  of  sece.  3, 4, 33,  and  34;  top  of  etone. .  1, 955.  65 

Point  0.6  mOe  east  of  mos.  9  and  10,  T.  158  N.,  R.  89  W.,  WMt  aloaf  north  bonndaiy  of 
Fort  Barthold  Indlan  Reiervatlon  and  leetion  line  to  oomer  of  Tpi.  188  and  168  IT., 
Bc  88  and  90  W.,  tbence  lonth  to  oomer  Tpi.  161  and  168  H.,  R«.  89  and  90  W. 

T.  152  N.,  R.  89  W.,  sece.  9  and  10,  on  reeervation  boundary  at  intereection 

with  section  line;  top  of  stone 2, 079. 76 

T.  152  N.,  R.  89  W.,  secs.  8  and  9,  at  intereection  of  eection  line  with  reeer- 
vation boundary;  top  of  stone - 2, 078. 40 

T.  152  N.,  R.  89  W.,  eecs.  7  and  8,  at  intereection  of  eection  line  with  reeer- 
vation boundary;  top  of  etone 2, 108. 19 

T.  152  N.,  Re.  89  and  90  W.,  intereection  of  ränge  line  with  north  boundary 

of  reeervation ;  etone  marker 2, 115. 65 

T.  152  N .,  Re.  89  and  90  W.,  1  foot  eouth  of  etone  marking  intereection  of  ränge 

line  with  north  boundary  of  reeervation ;  iron  poet  etamped  "  2117  " 2, 115. 798 

T.  152  N.,  Re.  89  and  90  W.,  comer  of  eece.  7,  12,  13,  and  18;  iron  eection 
poet  etamped  "2129" 2,128.24 

T.  152  N.,  Re.  89  and  90  W.,  quarter  comer  of  eece.  13  and  18;  iron  eection 

poet  stamped  * '  2117  " 2, 115. 92 

T.  152  N.,  Re.  89  and  90  W.,  comer  of  eece.  13,  18,  19,  and  24;  iron  eection 

poet  etamped  "2109" 2,108.41 

T.  152  N.,  Re.  89  and  90  W.,  quarter  comer  between  eece.  19  and  24;  iron 

eection  poet  stamped  *  *  2047  " 2, 046. 23 

T.  152  N.,  Re.  89  and  90  W.,  comer  of  eece.  19,  24,  25,  and  30;  iron  eection 

poet  etamped  "2002" 2,000.78 

T.  152  N.,  Re.  89  and  90  W.,  quarter  comer  between  eece.  25  and  30;  iron 
eection  poet  etamped  "1943" 1, 941. 91 

T.  152  N.,  Re.  89  and  90  W.,  comer  of  eece.  25,  30,  31,  and  36;  iron  eection 

post  stamped  "1938" 1,937.68 

Tpe.  151  and  152  N.,  Re.  89  and  90  W.,  corner  of ;  iron  poet  stamped  "1994  " .  1, 993. 811 

Tpi.  160  and  161  H..  Ra.  88  and  89  W.,  weit  alonc  townahlp  line  to  comer  of  Tpi.  160 
and  161,  R«.  89  and  90  W.,  thence  north  along  ränge  Une  to  oomer  of  Tpi.  161  and  168 
N.,  Ri.  89  and  90  W.,  thenoe  weit  along  townihlp  line  to  oomer  of  leei.  8,  4,  88,  and 
84,  R.  91 W.,  thence  weit  along  townihlp  line  to  quarter  oomer  between  mci.  6  and  88, 
Tpi.  161  and  168  N.,  R.  98  W. 

Tps.  150  and  151  N.,  Re.  88  and  89  W.;  iron  post  stamped  "2079" 2,078.397 

Tps.  150  and  151  N.,  R.  89  W.,  corner  of  secs.  1,  2,  35,  and  36;  iron  eection 

poet  etamped  "2063" 2.062.07 

Tpe.  150  and  151  N.,  R.  89  W.,  quarter  corner  between  secs.  2  and  35;  iron 

section  post  stamped  "2064*" 2, 063.  21 

Tps.  150  and  151  N.,  R.  89  W.,  corner  of  secs.  2,  3,  34,  and  35;  iron  section 

post  stamped  "2093" 2,092.86 

Tps.  150  and  151  N.,  R.  89  W.,  comer  of  secs.  3,  4,  33,  and  34;  iron  section 

post  stamped  "2131" 2,130.78 

Tpe.  150  and  151  N.,  R.  89  W.,  quarter  corner  between  secs.  4  and  33;  iron 

section  post  stamped  "2157  " 2, 155. 96 

Tpe.  150  and  151  N.,  R.  89  W.,  comer  of  secs.  4,  5,  32,  and  33;  iron  section 

poet  etamped  "2149" *. 2,148.16 

Tpe.  150  and  151  N.,  Rs.  89  and  90  W.,  2  feet  north  of  townahip  comer;  iron 

poBt  etamped  "2181" 2,180.830 
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T.  151  N.,  Re.  89  and  90  W.,  quarter  comer  between  secs.  31  and  36;  iron      Feet. 

section  post  stamped  "2182'* 2, 181. 37 

T.  151  N.,  IIa.  89  and  90  W.,  comer  of  secs.  25,  30,  31,  and  36;  iron  section 

poötstamped  *'2196" 2,195.59 

T.  151  N.,  Ils.  89  and  90  W.,  quarter  comer  between  secs.  25  and  30;  iron 

section  post  stamped  "2204" , 2,  203.  85 

T.  151  N.,  R.  89  W.,  secs.  19  and  24;  iron  section  post  stamped  "2156"....  2, 155.  66 
T.  151  N.,  R.  89  W.,  comer  of  secs.  13,  18,  19,  and  24;  iron  section  post 

stamped  "2151" 2,150.20 

T.  151  N.,  R.  89  W.,  quarter  comer  between  secs.  13  and  18;  top  of  iron 

section  post  stamped  "2137  " 2, 136.  31 

T.  151  N.,  R.  89  W.,  comer  of  secs.  7,  12,  13,  and  18;  iron  section  post 2, 117. 36 

T.  151  N.,  R.  89  W.,  quarter  comer  between  secs.  7  and  12;  iron  section 

post  stamped  "2083" 2,082.15 

T.  151  N.,  R.  89  W.,  comer  of  secs.  1,  6,  7,  and  12;  iron  section  post 2, 062. 71 

T.  151  N.,  R.  89  W.,  quarter  comer  between  secs.  1  and  6;  iron  section  post 

stamped  "2025" 2,024.26 

Tps.  151  and  152  N.,  Rs.  89  and  90  W.,  comer  of ;  iron  post  stamped  "1994  " .  1, 99^.  811 
Tps.  151  and  152  N.,  R.  90  W.,  quarter  corner  between  secs.  1  and  36;  iron 

section  post  stamped  "2025" 2, 024.  &1 

Tps.  151  and  152  N.,  R.  90  W.,  comer  of  secs.  1,  2,  35,  and  36;  iron  section 

post  stamped  "2014" 2,013.  77 

Tps.  151  and  152  N.,  R.  90  W.,  quarter  comer  between  secs.  2  and  35;  iron 

section  post  stamped  * '  1977  " 1, 976. 36 

Tps.  151  and  152  N.,  R.  90  W.,  comer  of  secs.  2,  3,  34,  and  35;  iron  section 

post  stamped  "1989" 1, 988. 92 

Tps.  151  and  152  N.,  R.  90  W.,  quarter  comer  between  secs.  3  and  34;  iron 

8(>ct  ion  post  Htamped  "1991  " 1,  990.  32 

Tp.s.  ir)l  and  152  N.,  R.  90  W.,  comer  of  secs.  3,  4,  33,  and  34;  iron  section 

post 1,  993.  29 

Tps.  lol  and  152  X.,  11.  90  \V.,  quarter  cürnor  between  sors.  4  and  33;  iron 

Hi'cl  ion  ])<)st  stampod  "  1983  " 1,  982.  24 

T]Ks.  !.')!  and  IVJ  N..  R.  90  W.,  comer  of  s(>rs.  4,  5,  32,  and  33;  iron  section 

post  stani])('d  "  1992  " L  991.  94 

Tps.  151  and  152  .\.,  R.  90  \V,,  (juarter  comer  between  secs.  5  and  32;  iron 

section  ])ost  stamped  "1945'' 1,  944.  71 

Tps.  151  and  152  .\.,  II.  90  W..  corner  of  secs.  5.  tl,  31.  and  32;  iron  section 

post  stamped  *  *  1959  " 1 ,  958.  74 

Tps.  151  and  152  N.,  II.  90  W.,  (piarter  corner  between  secs.  (J  and  31;  iron 

s<'ct  ion  po.st  stamped  "  1903  " 1.  902.  18 

Tps.  151  and  152  N.,  Ks.  90  and  91  W.,  witncj^s  corner  1(3  inches  north  of 

township  corner  stone:  iron  ]>ost  stiimped  "1874" 1,  873.  777 

Tps.  151  and  152  X..  II.  91  \V.,  witness  corner  to  corner  of  secs.  1,  2,  35,  and 

o<):  iron  section  ])ost  stamped  ''  18.S7  '' 1,  886.  87 

Tps.  151  and  152  X.,  II.  91  W.,  witness  corner  to  corner  of  secs.  2,  3,  34,  and 

Wr,  iron  section  {)ost  stam])ed  "  IS:V2" 1,  831.  71 

Tps.  151  an<l  152  X.,  R.  91  W..  witness  corner  to  corner  of  secs.  3,  4,  33,  and 

:U;  iron  post  stamped  ••  1S42" 1,842.00 

Tj)s.  151  and  152  X.,  11.  91  W.,  witness  corner  to  corner  of  secs.  4,  5,  32,  and 

'X^\  iron  section  po.-^t  stamped  "  18;i7  " 1,  835.  50 

Tps.  151  und  152  X..  \i.  91  \V.,  corner  of  secs.  5.  (1.  31,  and  32;  iron  section 

po^-t  stanijx'il  -ISOti'' 1,805.00 

Tj)s.  151  and  152  X.,  Rs.  91  and  92  \V.,  witness  corner  to  corner  of;  iron  post 

stamped  '  •  1805  ' 1,  804. 171 
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Tp8. 160  and  151 N.,  R.  92  W.,  witneas  corner  to  corner  of  secs.  1,  2,  36,  and      Feet. 

85;  iron  Bection  po8t  Btftraped  "1813" 1,812.40 

Tpe.  150  and  151  N.,  R.  92  W.,  wittMM  corner  to  corner  of  secs.  2,  3,  34,  and 

85;  iron  section  poet  fltamped  "1845''. / 1, 844. 64 

Tpe.  151  and  152  N.,  R.  92  W.,  qnarter  corner  between  secs.  3  and  34;  top 

of  ßtone 1, 890. 52 

Tpe.  151  and  152  N.,  R.  92  W.,  witnees  corner  to  corner  of  secs.  3,  4,  33,  and 

34;  iron  section  poet 1, 912. 39 

Tps.  151  and  152  N.,  R.  92  W.,  witneas  corner  to  corner  of  secs.  4,  6,  32,  and 

33;  iron  section  post  stamped  "1890" 1,889.07 

Tpe.  151  and  152  N.,  R.  92  W.,  quarter  corner  between  secs.  5  and  32;  stone.  1, 903. 17 

XnmR  QVABBAVOLX. 

Coner  of  mm.  S,  8, 84,  uid  8f,  Tps.  148  and  150  K.»  &.  88  W.,  OMt  alonc  towaihlp  Um 
to  east  bonadaxy  of  Miarvatioa,  ümims  north  aloav  natrvattoB  Ubb  to  mnasapallf, 
8t.  Paul  Sc  Sanit  St«.  Mazie  Mw„  thMM«  aorthwBit  to  north  bonndazy  of  vesarvatlOB, 
thtoM  WMt  alonc  bonndary  to  llne  between  eeoi.  10  and  11,  T.  168  K.,  &.  88  W. 

Tps.  149  and  150  N.,  R.  89  W.,  corner  of  secs.  2,  3, 34,  and  35;  top  of  stone. .  1, 942. 49 
Tpe.  149  and  150  N.,  R.  89  W.,  quarter  corner  between  secs.  2  and  35;  top 

of  stone 1,980.56 

Tps.  149  and  150  N.,  R.  89  W.,  corner  of  secs.  1,  2,  35,  and  36;  top  of  stone. .  1, 913. 10 
TpB.  149  and  150  N.,  R.  89  W.,  quarter  corner  between  secs.  1  and  36;  top  of 

stone 1,935.69 

Tps.  149  and  150  N.,  Rs.  88  and  89  W.,  cOmer  of  townships;  top  of  stone. .  1, 936. 96 
Tps.  149  and  150  N.,  Rs.  88  and  89  W.,  witness  corner  to  corner  of ;  iron  post 

stamped  "1937" 1,936.400 

Tps.  149  and  150  N.,  R.  88  W.,  at  corner  of  secs.  5,  6.  31,  and  32;  top  of 

stone 1,952.59 

Tps.  149  and  150  N.,  R.  88  W.,  quarter  corner  between  secs.  5  and  32;  top 

of  stone 1, 968. 84 

Tpe.  149  and  150  N.,  R.  88  W.,  corner  of  secs.  4,  5,  32,  and  33;  top  of  stone. .  1, 982. 18 
Tpe.  149  and  150  N.,  R.  88  W.,  quarter  corner  between  secs.  4  and  33;  top 

of  stone 1,996.01 

Tps.  149  and  150  N.,  R.  88  W.,  corner  of  secs.  3,  4,  33,  and  34;  top  of  stone.  2, 016. 49 
Tpe.  149  and  150  N.,  R.  88  W.,  quarter  corner  between  secs.  3  and  34;  top 

of  stone 2,041.94 

Tps.  149  and  150  N.,  R.  88  W.,  corner  of  secs.  2,  3,  34,  and  35;  top  of  stone. .  2, 040.  83 
Tps.  149  and  150  N.,  R.  88  W.,  quarter  corner  between  secs.  2  and  35;  top 

of  stone 2,040.37 

Tps.  149  and  150  N.,  R.  88  W.,  corner  of  secs.  1,  2,  35,  and  36;  top  of  «tone. .  2, 040. 47 
Tpe.  149  and  150  N.,  R.  88  W.,  quarter  corner  between  secs.  1  and  36;  top 

of  stone 2, 056. 06 

Tps.  149  and  150  N.,  Rs.  87  and  88  W.;  top  of  stone 2,087.16 

Tps.  149  and  150  N.,  Rs.  87  and  88  W.,  at  witness  corner  to  corner  of;  iron 

post  stamped  "2088" 2,087.563 

Tpe.  149  and  150  N.,  R.  87  W.,  quarter  corner  between  secs.  6  and  31;  top 

of  stone 2,070.29 

Tpe.  149  and  150  N.,  R.  87  W.,  corner  of  secs.  5,  6,  31,  and  32;  top  of  stbne. .  2, 097.  43 
Tps.  149  and  150  N.,  R.  87  W.,  quarter  corner  between  sers.  5  and  32;  top 

of  stone 2,101.36 

Reservation  boundary,   third  fence  post  north  of  Rate  where  Northern 

Pacific  Ry.  location  survey  enters  reservation  fence;  doubled  nail,  evi- 

dently  a  bench  mark  of  the  Northern  Pacific  Ry 2, 099. 47 


• 
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Reservation  boundary  mile  post  18,  on  east  boundary  of  reservation;  3-inch       Feet. 
ironpo8t8tamped"2102" 2,100.720 

Milepost  19,  212  feet  north  of,  8  feet  west  of  fence;  point  on  bowlder 2, 129. 59 

Milepost  19J,  450  feet  south  of,  30  feet  west  of  fence;  point  on  bowlder 2, 145. 74 

Milepost  24, 0.2  miles  south  of,  west  of  reserv^ation  fence;  point  on  rock 2, 175. 66 

Milepost  24,  0.7  mile  north  of,  in  north  edge  of  dry  lake  bed;  point  on 
granite  bowlder  0.5  by  2  by  2.5  feet 2, 149. 69 

Milepost  27,  0.5  mile  north  of,  near  south  west  edge  of  dry  pond;  point  on 
white  granite  rock 2, 133. 58 

Milepost  28,  in  vicinity  of,  100  feet  east  of  reservation  fence  on  point  of  hill; 
top  of  white  granite  bowlder  3  by  1  by  2  feet 2,162.88 

Milepost  30,  iron  post  stamped  ''2114" 2,112.762 

Reservation  boundary,  intersection  with  Great  Northern  Ry.  location  sur- 
vey;  topof  rail 2, 103.5 

Reservation  boundary,  950  feet  west  of,  opposite  Station  5177;  Great  North- 
ern Ry.  bench  mark  stamped  **  2095.97,"  railway  corrected  elevation 
2,096.71  feet 2,099.92 

Reservation,  east  boundary,  3.8  miles  north  west  of,  close  to  south  side  of 
right  of  way  of  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry. ;  point  on 
large  bowlder 2,087.02 

Reservation,,  north  boundary,  0.3  mile  southeast  of,  top  of  bowlder  1  by  1 
by  i  foot,  200  feet  south  30^  east  of  Minneapolis,  St.  Paul  <&  Sault  Ste. 
Marie  Ry.  milepost  500  and  south  of  east  end  of  snow  fence 2, 056.  Ol 

T.  152  N.,  R.  88  W.,  70  feet  southeast  of  intersection  of  section  line  between 
secs.  8  and  9  with  reservation  boimdary,  south  of  Plaza;  top  of  gray 
bowlder 2, 084. 22 

T.  152  N.,  R.  88  \V..  north  boundary  of  reservation,  at  intersection  of  bccs. 

7  and  8;  top  of  Ptone 2,076.02 

T.  152  N.,  Rh.  SS  and  89  \V.,  intersection  of  ränge  line  with  reservation 

boundary;  top  of  ntone  niarker 2, 056.  26 

T.  152  N.,  Ks.  SS  and  SO  W'.,  intersection  of  ränge  line  with  reservation 

boundary;  to])  of  i)ost  marked  '•2058" 2,057.  137 

T.  152  N.,  R.  SO  \V.,  intersection  of  sc>c8.  11  and  12  with  reservation  bound- 
ary ;  top  of  stone  marker 2, 053.  77 

Tps.  160  and  151  N.,  on  east  bonndsiry  of  reservation,  west  along  townshlp  line  to 

R.  88  W.,  quarter  comer  between  secs.  6  and  31. 

Milepost  24,  at  point  on  Indian  reservation  boundary;  iron  j>08t  stamped 

'•2173" 2,172.053 

Tps.  150  and  151  X..  II.  87  W.,  quarter  comer  between  secs.  5  and  32;  iron 

section  post  stamped  "2166" 2, 165.  45 

Tps.  150  and  151  N.,  R.  87  W.,  quarter  corner  between  secs.  6  and  31;  iron 

section  post  stamped  "2175" 2,174.  15 

Tps.  150  and  151  N.,  Rs.  S7  and  88  W.,  corner  of;  iron  post  stamped  "2172".   2,171.637 
Tps.  150  and  151  X.,  R.  88  \V.,  quarter  corner  between  secs.  6  and  31;  iron 

section  p(»st  stamped  '-2166" 2, 165.25 

Ti)s.  ]50  and  151  X.,  R.  88  \V.,  corner  of  secs.  1,  2,  35,  and  36;  iron  section 

post 2, 158. 04 

Tps.  150  and  151  X.,  R.  SS  W.,  quarter  corner  between  secs.  2  and  35;  iron 

sect ion  jx.st  .stnmped  "'2151" 2, 153.  71 

Tps.  150  and  151  X..  R.  SS  \V.,  quarter  corner  between  secs.  3  and  34;  iron 

section  post  stamped    ■2105'' 2,104. 19 

Tps.  150  and  151  X.,  R.  SS  W.,  corner  of  secs.  3,  4,  33,  and  34;  iron  section 

post  stamped  "2102  ' 2. 101.  316 
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Tps.  150  and  151  N.,  R.  88  W.,  quarter  comer  between  secs.  4  and  33;  iron      Feet. 

section  post  stamped  "2120" 2, 118. 85 

Tps.  150  and  151  N.,  R.  88  W.,  comer  of  secs.  4,  5,  32,  and  33;  iron  section 

post 2,112.23 

Tps.  150  and  151  N.,  R.  88  W.,  quarter  comer  between  secs.  5  and  32;  iron 

section  post  stamped  ''2079" 2,078.38 

Tps.  150  and  151  N.,  R.  88  W.,  comer  of  secs.  5,  6,  31,  and  32;  iron  section 

post 2,088.57 

Tps.  150  and  151  N.,  R.  88  W.,  quarter  comer  between  secs.  6  and  31;  iron 

section  post  stamped  "2081" 2,080.81 

BLTTE  BUTTE  QXTADRAKOLS. 

T.  158  N.,  B.  98  W.,  oomw  of  leci.  6, 6,  Sl,  aad  S8,  northeAst  aad  northweit  to  Mluoul 

Birer  Com]nliilo&  tMneh  aurk  148/8. 

Tps.  151  and  152  N.,  R.  92  W.,  witness  comer  to  comer  of  secs.  5,  6,  31,  and 
32;  iron  section  post  stamped  "1940" 1, 939. 16 

Tps.  151  and  152  N.,  Rs.  92  and  93  W.,  18  inches  north  of  comer  of  town- 
shipa;  iron  post  stamped  "1975" 1, 974. 451 

T.  152  N.,  R.  92  W.,  quarter  comer  of  secs.  30  and  31;  iron  section  post 1, 980. 19 

Little  Knife  River,  0.25  mile  below  mouth  of,  on  east  bank  of  Missouri 
River,  525  feet  from  Missouri  River;  Missouri  River  Gommission  bench 

mark  148/2;  top  of  cap  of  post 1, 885. 346 

Subsurface  mark  at  bottom  of  post 1, 881. 390 

Minoul  Btv«r  CominlMioii  beaeh  mark  148/8  to  and  aeron  the  MlMonrl  Blrer,  thenoe 
louthweft  to  bendi  mark  at  dodnc  oomAr  of  mcs.  18  aad  18,  T.  Ifil  V.,  B.  96  W. 

Fort  Berthold  Reservation  line,  2,000  feet  south  of;  Missouri  River,  sur- 
face  of  water,  Oct.  17,  1910 1, 766 

Bad  Lands  Bluffs,  0.25  mile  east  of  foot  of,  25  feet  south  of  reservation 
boundary  fence,  150  feet  west  of  brush  on  river  bottom,  in  southwest 
root  of  partly  dead  18-inch  cottonwood  tree;  wire  fence  staple 1, 788. 18 

T.  152,  Rs.  93  and  94,  comer  secs.  19,  24, 25,  and  30;  north  edge  of  stone 2, 034.  71 

Tps.  151  and  152  N.,  R.  94  W.,  0.5  mile  northeast  of  witness  comer  to  comer 
of  secs,  3,  4,  33,  and  34,  0.25  mile  east  of  small  clay  butte  on  north 
side  of  canyon  150  feet  deep;  rock 2, 096. 66 

Tps.  151  and  152  N.,  R.  94  W.,  3.35  chains  east  of  comer  of  secs.  3, 4,  33, 
and  34;  iron  post  stamped  "2136" 2, 135. 444 

T.  151  N.,  R.  95  W.,  at  point  1  foot  east  of  stone  marking  closing  comer 
between  secs.  12  and  13,  on  west  boundary  of  Fort  Berthold  Indian 
Reservation;  iron  post  stamped  "2067" 2,065.898 

T.  151  N.,  R.  95  W.,  at  closing  comer  secs.  12  and  13;  top  of  stone  marked 

2067  " 2, 065.  79 


i(( 


Bay  and  White  Barth  Quadrangles. 

WALLACE,  WARD,  AND  WILLIAMS  COÜNTIES. 

The  elevations  in  the  following  list  are  based  upon  levels  of  tjie 
l^fissouri  River  Gommission  to  which  the  orthometric  correction  has 
been  applied,  and  are  in  agreement  with  the  1907  adjustecl  elevation 
at  Sioux  City,  Iowa,  as  made  by  the  Coast  and  Geodetic  Survey. 

The  leveling  in  the  Ra}^  quadrangle  was  done  in  1906  by  W.  A. 
Gelbach  and  in  1909  by  J.  11.  Van  Wagener  and  C.  A.  Leonard,  and 
that  in  the  White  Barth  quadrangle  in  1909  by  Van  Wagener. 
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«f  T.  in  V^ 

t; 


T.  15S  S,,  R.  100  W.,  narthMflt  coraer  Ol  SE.  i  sec.  36, 0.8  mile  ftU^itlsr  tesi 
d  north  fram  loim  Kjontad's  hoiiBe,  25  leeC  soutfa  of  tzail  to  house;  mm 
poet  fltmmped  **No.  13^2  ol  MiaBoari  Rii^er  Commimion;'*  bolt  undoff^       p^ 
^oand 1,«I2. 

T.  15SN..  R.  99W..  nofftli««stoatBero<,25lBetiiortliof  cotnerstoiie;  inm 

pa?t  »umped  *'23«'' 2,248.048 

T.  IM  N..  R.  99  W..  narthwBBC  comer  of  aec.  19^iroQ  poet  ■tunped  "2233*'.  2, 232. 375 

T.  IM  N.,  R.  99  W..  iiarthweBt.cQaier  ol,  8  leet  north  of  comer  slone;  iron 
poet  sumped ''2211" 2,210.263 


B#.  toJU#. 

Springbrook,  5  leet  from  Dorthwest  comer  of  Giaichen's  hardwaxe  störe; 

inMi  poet  stamped  "2072" 2,070.553 

T.  155  X.,  R.  99  W.,  northvest  oomer  of  sec.  3,  5  feet  weot  of  comer  stone; 

iroopoet  sumped  '^ISo" 2,133.570 

Epping,  betireen  Fiiat  Sute  Bank  and  Torga&m,  Aaberg  &  Swenflon  Co.  's 

stc«^.  flush  with  front  <d  building?;  üon  poet  stamped  **2224*' 2,222.543 

Whet*I^iek,  LoijgTen  Bios.*  störe,  20  feet  fram  southwest  comer,  2  feet  south 

oiMore;  iron  port  stamped  -2390" 2,393.777 

T.  156  X.,  R.  97  W.,  north west  comer  ol  sec.  30,  35  feet  nortbeast  of,  east 

of  tratck.  north  of  railroad  crueeing:  iron  post  stamped  ''2345*' 2, 344. 159 

Ray,  Smith  Hotel.  6  feet  from  southwest  comer,  on  soutfa  side.  in  founda- 

lion  wall:  tablei  stamped  •*2277" 2,275.689 


Xaj  ao«tk  throMk  xaac«  9T  «ad  M  w«rt  to 

T.  155  X.,  R.  97  W.,  1,000  feet  wesi  of  north west  comer  of  sec.  2,  where 

XeÄ?on  trail  rr\>Äse?  stMlion  line:  iron  poet  stamped  **2260" 2, 258. 904 

T.  154  X..  R.  9t>  W  .,  25  feet  nonhwest  of  north  west  comer  of  sec.  5;  iron 

p.*t  stamiXHi     1922* 1,921.232 

Xe*%«i>n.  3.5  mileie  southeaft  of,  1,000  feet  southeast  along  foot  of  bluff  from 

Ell  ward  Richard 's  house;  Mise^ouri  River  Commissicm  bench  mark  142-2; 

undoRTi^und  mark 1, 815. 404 


of  SM.  ».  T.  IM  V.,  R.  9t  W..  w««t  aloac  WIDtotoa  &Md  to  wwt 
^T-if*T  of  nuis*  M  W.i 

Cuj^iok  Spriiip«,  30  feet  ea^t  of  road  r?outh  of  trail;  iron  poet  stamped  **2298* '.  2, 296. 916 
T.  155  X.,  R.  98  W.,  70  ftvi  north  of  quarter  comer  on  west  aide  of  sec.  2; 

iron  poet  stamped  ** 2437  " 2, 436. 268 

T.  154  X.,  R.  98  W..  25  feet  north  of  quarter  comer  on  west  aide  of  sec.  18; 

iron  p<>?t  stamped  *-2'387  " 2, 385.  798 

T.  154  X..  R.  99  W..  15  feet  south  of  quarter  comer  on  west  side  of  sec.  21; 

iron  post  stamped  '2264 '' 2, 263.  289 

PolBt  OA  Ortat  Hortfcum  Hj.  2.6  mDm  east  of  Spplac  aortk  oad  east  tla  Aacie  po«t 

aad  sovth  to  Baj.* 


T.  156  X.,  R.  99  W.,  30  feet  south  of  north  west  comer  of  sec.  15;  iron  post 
stamped  **2353*' 2,351.770 

T.  157  X.,  R.  98  W.,  300  feet  west  and  across  creek  from  sec.  30;  iron  post 
stamped* '2121" 2,119.773 

t  \n  exoessive  error  of  1.2  feet  has  been  dlstribiitcd  In  tbis  line. 
s  An  ezoessive  error  of  0.82  foot  has  been  distributed  in  Ulis  Uoe. 
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T.  157  N.,  R.  98  W.,  35  feet  north  by  35  feet  eaet  of  north west  town^ip      Feet. 

comer;  iron  post  stamped  "2285" 2, 284. 203 

T.  157  N.,  R.  98  W.y  35  feet  north  by  30  feet  eaat  of  north  west  comer  of  sec. 

3:  iron  poet  stamped  **2306" 2, 304. 414 

T.  157  N.y  R.  97  W.,  35  feet  north  by  35  feet  weet  of  north weet  comer  of  sec. 

5 ;  iron  poet  stamped  ' '  2229  " 2, 227.  747 

T.  157  N.,  R.  97  W.,  45  feet  north  by  40  feet  west  of  northwest  comer  of 

sec.  1;  iron  post  stamped* ** 2274  " 2, 273. 081 

T.  157  N.,  R.  97  W.,  35  feet  south  by  30  feet  west  of  northwest  comer  of 

sec.  25;  iron  post  stamped  '*2316 " 2, 314. 809 

Fzlache'f  nmeh  (f«»nierly  Banki  poit  ofliee)  weit  ftloac  hlchwuji  1.1  ibUm,  tk«iioe 
loath  7  mllea,  thence  weit  to  Minonrl  Blfer  ComniMlon  bench  mmrt  188-S. 

Frische's  ranch  (formerly  Banks  post  office),  about  0.4  mile  west  of,  30 
feet  south  of  road  leading  up  coulee;  highest  point  of  laige  white  stone 
3  feet  in  diameter  marked  "U.  S.  1896.8  B.  M." 1, 896. 94 

Frische's  ranch,  1.1  miles  west  of,  250  feet  west  of  point  where  road  comes 
up  out  of  coulee  on  ridge,  105  feet  south  of  road,  100  feet  north  of  brush 
in  small  coulee;  center  of  top  of  white  stone  1.5  feet  in  diameter  marked 
"U.  S.  2094.1  B.  M." 2,093.26 

Frische's  ranch,  Tobacco  triangulation  Station  (Missouri  River  Gonmiis- 

M  R 

sion);  top  of  triangle  on  cap  of  iron  post  marked     U  A  S     2, 140. 163 

C  0  M  M 

Frische's  ranch,  about  3  miles  south  west  of,  1.2  miles  south  of  Tobacco  tri- 
angulation Station,  200  feet  east  of  road  on  ridge,  150  feet  north  of  small 
trees  in  head  of  coulee,  40  feet  west  of  stone  2.5  feet  in  diameter  and  2.5 
feet  high;  highest  point  on  west  end  of  triangulär  pink  stone  3  feet  across 
and  1  foot  high  marked  "U.  S.  2142.9  B.  M." 2, 142. 09 

T.  153  N.,  R.  96  W.,  40  feet  northeast  of  southwest  comer  of  sec.  17;  iron 
post  stamped  ''2288" 2, 287. 266 

T.  153  N.,  R.  96  W.,  near  eaat-west  section  line  between  secs.  29  and  20,  16 
feet  west  of  road,  500  feet  north  of  black  shanty,  top  of  stone  5  feet  long, 
projecting  out  of  ground  about  1  foot,  marked  "U.  S.  2318.2  B.  M." 2, 317. 40 

T.  152  N.,  R.  97  W.,  NW.  J  sec.  1,  40  feet  southwest  of  township  comer 
between  secs.  32  and  33,  T.  153  N.,  R.  96  W.;  iron  post  stamped  *'2380".  2, 379. 314 

T.  153  N.,  R.  97  W.,  SW.  {  sec.  36,  near  Standard  parallel  about  0.5  mile  east 
of  southwest  comer  of  sec.  36,  in  saddle  between  two  knolls,  700  feet 
north  of  ditch,  200  feet  northeast  of  lai^e  stone  on  side  of  hill;  top  of  pink 
rock  2  feet  in  diameter,  projecting  about  1  foot  from  ground,  marked 
"ü.  S.  2152.8  B.  M." 2, 152. 17 

T.  153  N.,  R.  97  W.,  40  feet  east  of  township  line,  secs.  35  and  36;  iron  post 
stamped  "1994  " 1, 993. 135 

T.  153  N.,  R.  97  W.,  SE.  }  sec.  34, 1,000  feet  west  of  Tobacco  Garden  Creek, 
700  feet  northwest  of  old  sod  house  on  north  side  of  coulee;  rock  about 
2  feet  in  diameter,  projecting  1  foot  from  ground,  marked  "U.  S.  1953.5 
B.  M. " 1, 952.  877 

T.  153  N.,  R.  97  W.,  secs.  32  and  33,  township  line;  top  of  stone  marked 

"U.  S.  2121.6  B.  M." 2, 120. 99 

T.  153  N.,  R.  97  W.,  30  feet  west  of  Standard  comer  of  secs.  31  and  32,  400 
feet  north  of  house;  iron  post  stamped  "2061 " 2, 060. 15 

T.  153  N.,  R.  97  W.,  1.5  miles  southeast  of  Standard  comer  of  secs.  31  and  32, 
in  saddle  between  two  knolls  near  top  of  divido;  large  bowlder  marked 

"2228.4  ";  cut  in  stone  -O- 2,  227. 85 

T.  152  N.,  R.  98  W.,  2  feet  north  of  cloaing  comer  of  secs.  4  and  5.  200  feet 
south  of  road  down  coulee;  iron  poet  stamped  "2237  " 2, 236. 81 


22  SPIRIT  LEVELINO  IN   NOBTH  DAKOTA,  1897  TO  1910. 

T.  153  N.,  R.  98  W.,  NE.  i  sec.  34,  at  mouth  of  coulee,  50  feet  east  of  road,       Feet. 
on  top  of  firet  bench  above  river;  iron  poet  stamped  "1852  " 1, 851. 275 

T.  153  N.,  R.  97  W.»  in  sec.  21,  Miflsouri  River  Gommiaeion  bench  mark  No. 
138-2,  on  north  bank,  250  feet  from  river,  in  mouth  of  double  coulee  just 
above  the  beginning  of  willows;  top  of  cap  of  iron  poet 1, 852.  795 

WHZTX  BAHTH  QTTAD&AirOLX. 

mnoui  Blvtr  ComainlOB  b«noh  mark  144-1  wMt  aloBc  lilskwaji  to  Filieh«*i  noch 

(fomexty  Baakt  poft  oIBm). 

GrinneFs  Landing,  2.4  miles  below,  1,750  feet  from  river,  nearly  south  of 
mouth  of  small  coulee,  on  a  mound;  top  of  cap  of  iron  poet  (Mipaouri 
River  Commifision  bench  mark  No.  144-1) 1, 994. 108 

Miflaouri  River  Commission  bench  mark  144-1,  0.7  mile  west  of,  on  west 
bank  of  first  coulee,  about  500  feet  south  of  mouth  and  400  feet  south  of 
road,  18  feet  north  of  black  and  white  speckled  stone  about  2  feet  in 
diameter;  light  pink  stone  14  inches  in  diameter  marked  "U.  S.  1858.4 
B.  M." 1,857.38 

T.  154  N.,  R.  96  W.,  NE.  i  sec.  33,  3  feet  southeast  of  2-foot  elm  tree,  8  feet 
north  of  road,  50  feet  south  of  log  house  about  halfway  between  Grier's 
house  and  Frische's  house,  in  river  bottom;  iron  poet  stamped  "1820". .  1, 818. 640 
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